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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an organic EL display device of long life by sealing an 
organic electroluminescent display element to seal off moisture contained in an outside air 
and to obtain an excellent sealing method capable of sealing the organic EL display element 
or other electronic devices and restraining permeation of moisture into the sealed space. 
SOLUTION: With the organic EL display device consisting of an organic EL display element, 
and an airtight vessel housing the organic EL display element and shielding an outside air, the 
airtight vessel is constituted of a substrate each lapped on the top and bottom faces of the 
organic EL display element and a sealing material fitted between the two substrates so as to 
surround an outer periphery of the organic EL display element for bonding the two substrates 
and shielding the organic EL display element from the outside air. At least one film layer 
containing a metal oxide or a nitride is formed at least on cut surfaces of the substrates. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the organic electroluminescence display which consists of an organic 
electroluminescence display device and a well-closed container which contains this organic 
electroluminescence display device and intercepts the open air Two substrates which this well- 
closed container laid on top of the top face and inferior surface of tongue of this organic 
electroluminescent element, respectively and which counter, It is prepared, and - this - two 
substrates doing, and so that the periphery of this organic electroluminescence display device 
may be surrounded It is formed from the sealant for intercepting this organic 
electroluminescence display device from the open air which pastes up two substrates, at least 
- this - the organic electroluminescence display characterized by coming to make at least one 
stratification of film containing a metallic oxide or a nitride the cutting plane of two substrates. 
[Claim 2] The organic electroluminescence display according to claim 1 characterized by 
carrying out at least one stratification of film containing a metallic oxide or a nitride to the 
substrate front faces of said well-closed container and cutting planes, and all the sealant 
peripheral faces. 

[Claim 3] Two substrates which were laid on top of the top face and inferior surface of tongue 
of an organic electroluminescence display device and this organic machine 
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electroluminescence display device, respectively and which counter, And the this substrate 
which counters does, and it is prepared so that the periphery of this organic 
electroluminescence display device may be surrounded, the well-closed container formed from 
the sealant for intercepting this organic electroluminescent element from the open air which 
pastes up the substrates which counter - this - two substrates - to a cutting plane at least 
The closure approach of the organic electroluminescence display device characterized by 
carrying out 1 stratification of the film containing a metallic oxide or a nitride at least. 
[Claim 4] The closure approach of the organic electroluminescence display device according to 
claim 3 characterized by carrying out 1 stratification of the film containing a metallic oxide or a 
nitride at least to the substrate front faces of a well-closed container and cutting planes, and all 
the sealant peripheral faces. 

[Claim 5] The closure approach of the organic electroluminescence display device according to 
claim 3 or 4 characterized by forming by the atmospheric pressure plasma method using the 
reactant gas which contains an organosilicon compound for the film of at least one layer whose 
thickness is 100nm or more by containing said metallic oxide or nitride. 
[Claim 6] The closure approach of the organic electroluminescence display device according to 
claim 5 characterized by forming the film of at least one layer which contains a metallic oxide 
or a nitride by putting a substrate cutting plane at least in the style of [ which generated the 
reactant gas which contains an organosilicon compound under atmospheric pressure or the 
pressure near the atmospheric pressure by considering as the plasma state by inter-electrode 
discharge which counters ] the plasma in a substrate cutting plane at least. 
[Claim 7] The closure approach of the organic electroluminescence display device according to 
claim 6 characterized by carrying out 1 stratification of the film containing a metallic oxide or a 
nitride at least to the substrate front faces of said well-closed container and cutting planes, and 
all the sealant peripheral faces. 

[Claim 8] The closure approach of the organic electroluminescence display device according to 
claim 6 or 7 which the thickness of the film containing said metallic oxide or nitride is 100nm or 
more, and is characterized by forming in the outermost surface of this film further the film with 
which a metallic oxide or a nitride is contained and thickness does not exceed 70nm, and 
whose carbon content in the film is 0.2% or less. 

[Claim 9] The closure approach of an organic electroluminescence display device given in any 
1 term of claims 5-8 which are the high-frequency voltage exceeding 100kHz, and are 
characterized by supplying two or more 1 W/cm power, and making it discharge. 
[Claim 10] Closure film of the moisture characterized by carrying out the laminating of the film 
with which a metallic oxide or a nitride is contained, a metallic oxide or a nitride is contained in 
the film much more at least and the outermost surface much more at least whose thickness is 
100nm or more, carbon content is 0.2% or less, and thickness does not exceed 70nm. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention seals electron devices, such as an organic 
electroluminescence (EL) display device, closes this from the moisture contained in the open 
air, and relates to the organic electroluminescence (EL) indicating equipment or electron 
device obtained by this approach, concerning the closure approach made long lasting. 
[0002] 

[Description of the Prior Art] Conventionally, glass has been used from the height of thermal 
stability or transparency as a substrate for electron devices like CCD or a CMOS sensor as a 
substrate for indicating equipments, such as a liquid crystal display and an organic 
electroluminescence display. 

[0003] In recent years, with the spread of Personal Digital Assistant devices, such as a cellular 
phone, that it is easy to be divided in the indicating equipment and electron optics device which 
can receive also in these terminal equipments, rather than thought glass, flexibility cannot 
break easily highly and adoption of a light plastic plate is considered. 
[0004] However, when the plastic plate usually produced contained moisture in the interior, for 
example, this was used for an organic electroluminescence display, there was a problem that 
the endurance of a display etc. fell under the effect of the moisture which the moisture diffused 
in the display and diffused gradually. For example, there is a problem of the dark spot which is 
a nonluminescent field occurring to a luminescence field. 

[0005] however, since the plastic plate has moisture permeability, it forms metallic-oxide film, 
such as a penetrable low silica of moisture, in a plastic plate by direct vacuum evaporationo, or 
Moreover, for example, it sets to WO0036665. By the approach of forming the closure film by 
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vapor-depositing and carrying out the polymerization of the monomer containing acrylate, 
vapor-depositing a silica, vapor-depositing the monomer which contains acrylate further, and 
carrying out a polymerization, or forming the penetrable low film of moisture in a resin 
substrate further The attempts for which the moisture permeability of a resin substrate is 
reduced are various line crack ******. 

[0006] Usually, after forming a display device and an electron device on these substrates and 
forming this display device and an electron device on these substrates for closing from the 
open air, the approach of closing the perimeter of superposition with the low closure ingredient 
of moisture permeability too, and using further, as a well-closed container the substrate to 
which the moisture permeability of the above-mentioned moisture was reduced is common. 
[0007] However, although the low film of the moisture permeability formed on the resin 
substrate can block invasion of the moisture from a substrate flat-surface side About 
transparency of the water from the cross-section side of the plastic plate cut according to the 
magnitude of a device Since it cannot prevent, the aforementioned failure by transparency of 
moisture takes place in the field near especially the periphery of a display device, or Moreover, 
there is a problem of allowing transparency of moisture further, from the part which the 
polymer film and the inorganic substance film tended to separate during handling, and 
separated from the cutting plane, and it had become a problem how the closure is performed 
further completely. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention seals an organic 
electroluminescence display device, this is closed from the moisture contained in the open air, 
and it is in obtaining a long lasting organic electroluminescence indicating equipment, and the 
electron device of an organic electroluminescence display device or others etc. is sealed, and 
it is in acquiring the outstanding closure approach which can suppress osmosis of the moisture 
to a closed space. 
[0009] 

[Means for Solving the Problem] The above-mentioned purpose of this invention is attained by 
the following means. 

[0010] 1. In Organic Electroluminescence Display Which Consists of Organic 
Electroluminescence Display Device and Well-closed Container Which Contains this Organic 
Electroluminescence Display Device and Intercepts Open Air Two substrates which this well- 
closed container laid on top of the top face and inferior surface of tongue of this organic 
electroluminescence display device, respectively and which counter, It is prepared, and - this - 
- two substrates doing, and so that the periphery of this organic electroluminescence display 
device may be surrounded It is formed from the sealant for intercepting this organic 
electroluminescence display device from the open air which pastes up two substrates, at least 
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-- this - the organic electroluminescence display characterized by coming to make at least one 
stratification of film containing a metallic oxide or a nitride the cutting plane of two substrates. 
[001 1] 2. Organic electroluminescence display given in said 1 characterized by carrying out at 
least one stratification of film containing metallic oxide or nitride to substrate front faces of said 
well-closed container and cutting planes, and all sealant peripheral faces. 
[0012] 3. Two Substrates Which were Laid on top of Top Face and Inferior Surface of Tongue 
of Organic Electroluminescence Display Device and this Organic Machine 
Electroluminescence Display Device, Respectively and Which Counter, And the this substrate 
which counters does, and it is prepared so that the periphery of this organic 
electroluminescence display device may be surrounded, the well-closed container formed from 
the sealant for intercepting this organic electroluminescence display device from the open air 
which pastes up the substrates which counter - this - two substrates - to a cutting plane at 
least The closure approach of the organic electroluminescence display device characterized by 
carrying out 1 stratification of the film containing a metallic oxide or a nitride at least. 
[0013] 4. Closure approach of organic electroluminescence display device given in said 3 
characterized by carrying out 1 stratification of film containing metallic oxide or nitride at least 
to substrate front faces of well-closed container and cutting planes, and all sealant peripheral 
faces. 

[0014] 5. Said 3 characterized by forming by atmospheric pressure plasma method using 
reactant gas which contains organosilicon compound for film of at least one layer whose 
thickness is 100nm or more by containing said metallic oxide or nitride, or closure approach of 
organic electroluminescence display device given in 4. 

[0015] 6. Closure approach of organic electroluminescence display device given in said 5 
characterized by forming film of at least one layer which contains metallic oxide or nitride by 
putting substrate cutting plane at least in the style of [ which generated the reactant gas which 
contains an organosilicon compound under atmospheric pressure or the pressure near the 
atmospheric pressure by considering as the plasma state by inter-electrode discharge which 
counters ] plasma in substrate cutting plane at least. 

[0016] 7. Closure approach of organic electroluminescence display device given in said 6 
characterized by carrying out 1 stratification of film containing metallic oxide or nitride at least 
to substrate front faces of said well-closed container and cutting planes, and all sealant 
peripheral faces. 

[0017] 8. Said 6 which thickness of film containing said metallic oxide or nitride is 100nm or 
more, and is characterized by forming in the outermost surface of this film further film with 
which metallic oxide or nitride is contained and thickness does not exceed 70nm, and whose 
carbon content in film is 0.2% or less, or closure approach of organic electroluminescence 
display device given in 7. 
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[0018] The closure approach of an organic electroluminescence display device given in said 
any 1 term of 5-8 which is the high-frequency voltage exceeding 9.100kHz, and is 
characterized by supplying two or more 1 W/cm power, and making it discharge. 
[0019] 10. Closure film of the moisture characterized by carrying out the laminating of the film 
with which a metallic oxide or a nitride is contained, a metallic oxide or a nitride is contained in 
the film much more at least and the outermost surface much more at least whose thickness is 
100nm or more, carbon content is 0.2% or less, and thickness does not exceed 70nm. 
[0020] We were able to get the long lasting display device variously with the resin substrate 
which has the closure film of the moisture which conquered the above-mentioned trouble by 
the above-mentioned configuration, and the well-closed container produced using it as a result 
of examination. 

[0021] Resin substrates, such as a polyethylene terephthalate film In order to use as a 
substrate of electron devices, such as said organic electroluminescence display device, to seal 
this from the outside and to remove the effect of moisture In order that there may be no 
permeability of own moisture of a resin film in sufficiently low level, it may fully reduce the 
permeability of moisture and may close a steam, It is required to combine the penetrable low 
closure film of moisture which gave 100nm or more and a certain amount of desirable 
thickness like 500nm or more to the resin film. Although the closure engine performance of 
moisture improves by sealing said organic electroluminescence display device etc. using the 
resin substrate which has these closure film In order to close electron devices, such as said 
organic electroluminescence display device, from the outside and to remove the effect of 
moisture in this invention forming also in the cutting plane of the substrate which constitutes 
the well-closed container further formed only not only in the resin substrate front face in the 
film which contains a metallic oxide or a nitride for this closure film sees that the closure 
effectiveness is more high, and it is begun to require it 

[0022] About this invention, the gestalt of operation is explained using drawing below. As 
mentioned above, in order to intercept a display device and an electron device from the open 
air using the resin substrate which has the closure film, after forming this display device and an 
electron device on said low resin substrate of moisture permeability, the approach of closing 
the perimeter of superposition by the low sealant of moisture permeability too, and using 
further, as a well-closed container the resin substrate to which the moisture permeability of 
said moisture was reduced is common. 

[0023] Drawing 1 vapor-deposits the silica indicated by the above, for example, WO0036665 
grade, and resin substrates, such as polyethylene terephthalate (PET) in which the closure film 
containing a metallic oxide or nitrides etc. which vapor-deposited and carried out the 
polymerization of the monomer which contains acrylate further, or mention it later, such as a 
silica, was formed, are shown (about the resin which constitutes a substrate, it mentions later). 
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In drawing 1 , S expresses a resin substrate and 1 1 expresses said closure film. 
[0024] In order to form a well-closed container using the resin substrate which has these 
closure film, it ****s in the size first doubled with resin films, such as these polyethylene 
terephthalate, at the magnitude of the organic electroluminescence display device which is 
going to create the resin substrate in which the closure film was formed, or an electron device, 
and is with this as a substrate, and said organic electroluminescence display device and 
electron device are formed on this substrate. 

[0025] In order to seal said organic electroluminescence display device, electron device, etc., 
after forming a component on such a substrate, lamination and a component are intercepted 
for both of a substrate who put these substrates on superposition, the substrate which has 
arranged to the perimeter of a component so that the penetrable low sealant of moisture may 
be surrounded, and formed the component in it further, and the upper part as a substrate 
which counters the upper part of a component from the open air. 
[0026] An example of the organic electroluminescence display which closed the organic 
electroluminescence display device which has such a configuration in the well-closed container 
was shown in drawing 2 . In here, 1 is a substrate which consists of a resin substrate S and 
said closure film 1 1 , and, as for 2, a sealant and 3 express the organic electroluminescence 
display device. Here, although both substrates are using the same thing, as long as it is the 
penetrable low substrate of moisture, a thing different, respectively may be used. 
[0027] Moreover, another example of the organic electroluminescence display constituted 
using the substrate which has the closure film (respectively 1 1 and 12) in the field of the both 
sides of the resin substrate S was shown in drawing 3 . The closure film 1 1 and 12 may differ, 
respectively, and may be the same. 

[0028] When it explains in said drawing 2 , the organic electroluminescence display device 3 
the closure is carried out to the space intercepted from the open air with two substrates 1 and 
the closure ingredient 2 - having - **** - the closure film 1 1 - the direction of an arrow head 
A, i.e., the substrate of an organic EL device, - or Although enough stopped by existence of 
the closure film about invasion of the moisture from a perpendicular direction, or a steam to 
another substrate put on the display device On the other hand, to osmosis of the moisture from 
an parallel direction, the closure film does not exist to the cutting plane of the substrate shown 
by the arrow head B in drawing to a substrate side, but it is quite defenseless. Although the 
area of a cross section is not so large, as a display which still closed the organic 
electroluminescence display device, osmosis of the moisture from the substrate cross section 
which constitutes a well-closed container will be comparatively large, and will cause failure of a 
dark spot etc. in the field near the surrounding substrate cross section of a display. Also 
although it is called the perimeter of a display, in a display, this failure influences the grace of 
an image and is fatal. 
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[0029] Moreover, when the substrate 1 which has the closure film 1 1 and 12 is used for the 
both sides of the resin substrate S as shown in drawing 3 , as long as the low ingredient of 
moisture permeability is used for the closure ingredient 2, between each closure film 1 1 formed 
in the adhesion side with this closure ingredient and the closure ingredient of an up-and-down 
substrate, completely, from the open air, an organic electroluminescence display device is 
sealed completely and the closure is carried out. 

[0030] The inside of a resin film by however, the thing (an arrow head B shows too) which 
moisture permeates from the cross section (cutting plane) of the substrate 1 which was used 
for the closure film and with which the film of a metallic oxide is not formed, for example Some 
closure film near a cross section by being destroyed in response to osmosis by moisture from 
the interior of a resin film There is a phenomenon which a crack and exfoliation promote, and 
although it is not [ like ] remarkable case [ in the above and drawing 2 ], as for the perimeter 
part of a display, compared with a part for a core, degradation tends to progress too. 
Moreover, adhesion with a closure ingredient is uniform, and in order to raise the life of an 
organic electroluminescence display device further since a life deteriorates further when not 
perfect, it is required to prevent osmosis of the moisture from a substrate cross section too. 
[0031] Therefore, this invention is with the compound substrate which consists of a resin 
substrate and closure film, such as such plastic film, an organic electroluminescence display 
device etc. is sealed from the outside (other electron devices may be used), and the approach 
for closing this completely from the effect of moisture is offered. 

[0032] According to this invention, after forming the well-closed container which intercepted an 
electron device like a liquid crystal display component, an organic electroluminescence display 
device or CCD, or a CMOS sensor etc. from the open air using the resin substrate, the film 
which contains the low metallic oxide or low nitride of moisture permeability from the exterior 
can be formed as closure film, and an internal display device can be intercepted from external 
moisture. 

[0033] After intercepting this invention from the outside with the well-closed container which 
formed electron devices, such as an organic electroluminescence display device, using the 
resin substrate at least, By forming in a substrate cutting plane (cross section) at least the 
sealant which constitutes the cutting plane of the substrate which constitutes this well-closed 
container, and the film containing the low metallic oxide or low nitride of water permeability as 
closure film Degradation of electron devices, such as an organic electroluminescence display 
device by moisture, is prevented, and the organic electroluminescence display formed by the 
approach or this approach of raising a life is offered. 

[0034] Therefore, after constituting the well-closed container which seals the aforementioned 
display device etc. as one mode of this invention by the plastic plate and sealant which were 
shown in said drawing 1 , and which formed the closure film beforehand, the mode which 



file://C:\Documents and Settings\arobinson\Local Settings\Temp\notes335BF6\6. JP2003-. 



10/9/2007 



JP-A-2003-243155 



Page 10 of 44 



forms the closure film in the cutting plane of a substrate is raised anew. [ like ] 
[0035] Moreover, they are the resin substrate itself and sealants (although mentioned later), 
such as plastics, for example, polyethylene phthalate etc., for example, without using the resin 
substrate which formed the closure film from the beginning as another mode, for example, 
heat-curing mold epoxy system resin, ultraviolet curing mold epoxy system resin, or the room- 
temperature-setting mold epoxy system resin using a reaction initiator etc. -- it can use, after 
closing beforehand the electron device of an organic electroluminescence display device or 
others etc. in the constituted well-closed container The sealant the resin substrate front face 
which constitutes a well-closed container, a cutting plane, and for intercepting this display 
device from the outside at the same time it pastes up each resin substrate further etc. can 
raise the mode which forms the closure film in the whole outer surface of a well-closed 
container later. 

[0036] Moreover, this invention intercepts these display devices from moisture, and offers the 
penetrable low closure film of moisture used especially for a substrate cross section (and 
substrate) since the well-closed container closed inside is constituted. 
[0037] In order to form the precise film comparatively hard as an ingredient of the closure film 
with the low permeability of water, the metallic oxide or the nitride is suitable. 
[0038] The film containing a metallic oxide or a nitride For example, the approach of painting 
the solution called sol gel process, Moreover, although you may form by what kind of 
approaches, such as vacuum deposition, sputtering, and a CVD method (chemical vacuum 
deposition), in order to carry out film formation at least at the cutting plane of said substrate 
Vacuum deposition and the approach by plasma treatment are suitable, and explain in full 
detail behind especially. The formation approach by the plasma treatment atmospheric 
pressure or near the atmospheric pressure is suitable. The plasma style made into the plasma 
state by inter-electrode discharge which counters especially, using an organometallic 
compound as reactant gas by the thing of the well-closed container which sealed said display 
device sprayed on a substrate cutting plane at least The approach of forming in this cutting 
plane (cross section) at least irrespective of configurations, magnitude, etc., such as a formed 
display device film formation (surface treatment) is made to the part of arbitration by turning 
the field which wants to carry out film formation (surface treatment) in the direction of a plasma 
style - moreover, the thing for which the precise film which is the description of plasma 
electrodischarge treatment can be formed - It is desirable because of being [ of reactant gas ] 
selection, membranous physical properties etc. being further controllable by plasma generating 
conditions, etc. Incidentally, the pressure near atmospheric pressure is put atmospheric 
pressure or near the atmospheric pressure, and it is under the pressure of 93kPa-104kPa 
preferably under the pressure of 20kPa-1 10kPa. 

[0039] There is an organometallic compound as a compound used as reactant gas which 
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forms the film containing the metallic oxide or nitride of this invention used for the atmospheric 
pressure plasma method as closure film. 

[0040] In the film which contains said metallic oxide or nitride in this invention, about 90% or 
more, I hear that a metallic oxide or a nitride occupies this a principal component and among 
[ all ] a constituent as containing, and it is. 

[0041] As a metallic oxide or a nitride, metal acid nitrides, such as metal nitrides, such as 
metallic oxides, such as oxidization silicon, titanium oxide, indium oxide, tin oxide, ITO (indium 
oxide tin), and an alumina, and silicon nitride, acid silicon nitride, and acid titanium nitride, etc. 
are raised. 

[0042] It is more desirable to include a nitrogen atom, since gas barrier property somewhat lets 
moisture pass a little by slight lowness although oxidization silicon has high transparency. 
Since the permeability of light falls conversely, when light transmission nature is required, if x 
and y are the values with which are satisfied of the following formulas, they are [ one layer of 
nearby ] desirable [ if in the case of acid silicon nitride and acid titanium nitride it is expressed 
with the presentation of SiOxNy and TiOxNy and the ratio of nitrogen is raised, gas barrier 
property will be reinforced but ] to a substrate in respect of light transmission nature. 
[0043] When it is 0.4 <=x/(x+y) <=0.8, x= 0 [ for example, ], in SiN, it hardly lets light pass. The 
ratio of an oxygen atom and a nitrogen atom can be measured like the carbon content later 
mentioned using XPS (ESCACABf by VG scientific company ]-200R). 
[0044] In this invention, especially since the permeability of moisture is small as a principal 
component of the film containing a metallic oxide or a nitride, oxidation silicon and the tin oxide 
are desirable. 

[0045] moreover -- as the reactant gas for forming these metallic oxides or nitrides -- an 
organometallic compound and metal hydride - it can use - this compound - ordinary 
temperature ordinary pressure - it is -- a gas, a liquid, and a solid-state - although you may be 
in which condition, in the case of a gas, it can introduce as it is in discharge space, and it is 
used, making it evaporate with means, such as heating, reduced pressure, and ultrasonic 
irradiation, in the case of a liquid and a solid-state. Moreover, you may dilute and use it with a 
solvent and organic solvents and these mixed solvents, such as a methanol, ethanol, and n- 
hexane, can be used as a solvent. In addition, since these diluent solvents are disassembled 
the shape of a molecule, and in the shape of an atom during plasma electrodischarge 
treatment, most effects can be disregarded. 

[0046] The compound which there is no generating of corrosive and harmful gas as an 
organometallic compound in order to form the oxidation silicon film, and is expressed with 
following general formula (1) - (5) from there being little dirt on a process etc., for example is 
desirable. 
[0047] 
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[Formula 1] 




[0048] R21 to R26 expresses a hydrogen atom or a univalent radical among a formula. n1 
expresses the natural number. 

[0049] As an example of a compound expressed with a general formula (1), hexamethyl 
disiloxane (HMDSO), tetramethyl disiloxane (TMDSO), 1, 1, 3, 3 and 5, 5-hexamethyl 
trisiloxane, etc. are mentioned. 
[0050] 
[Formula 2] 




[0051] R31 and R32 express a hydrogen atom or a univalent radical among a formula. n2 
expresses the natural number. 

[0052] Hexamethyl cyclotetrasiloxane, octamethylcyclotetrasiloxane, decamethyl 
cyclopentasiloxane, etc. are mentioned as an example of a compound expressed with a 
general formula (2). 
[0053] General formula (3) 

(R41) R41 and R42 express a hydrogen atom or a univalent radical among a nSi(R42)4-n 
type, n expresses the integers from 0 to 3. 

[0054] As an example of an organosilicon compound expressed with a general formula (3) A 
tetra-ethoxy silane (TEOS), methyl trimetoxysilane, methyl triethoxysilane, 
Dimethyldimethoxysilane, dimethyl diethoxysilane, trimethylethoxysilane, 
Ethyltrimethoxysilane, ethyltriethoxysilane, n-propyltrimethoxysilane, KISHIRU 
trimethoxysilane, phenyltrimethoxysilane, vinyltrimetoxysilane, vinyltriethoxysilane, etc. are 
mentioned to n-propyl triethoxysilane, n-butyltrimethoxysilane, i-butyltrimethoxysilane, and n-. 
[0055] 
[Formula 3] 
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[0056] A expresses single bond or a divalent radical among a formula. R51-R55 express a 
hydrogen atom, a halogen atom, an alkyl group, a cycloalkyl radical, an alkenyl radical, an aryl 
group, an aromatic heterocycle radical, the amino group, or a silyl radical independently, 
respectively. R51, and R52, R54 and R55 condense, and they may form the ring. 
[0057] In a general formula (4), they are single bond or the divalent radical of carbon numbers 
1-3 preferably as A. R54 and R55 condense, may form the ring, and can mention a pyrrole 
ring, a piperidine ring, a piperazine ring, an imidazole ring, etc. as a ring formed. R51-R53 are 
a hydrogen atom, a methyl group, or an amino group preferably. 
[0058] As an example of a compound expressed with a general formula (4) Aminomethyl 
trimethylsilane, a dimethyl dimethylamino silane, dimethylamino trimethylsilane, Allyl 
compound amino trimethylsilane, diethylamino dimethylsilane, 1-trimethylsilyl pyrrole, 1- 
trimethylsilyl pyrrolidine, isopropyl aminomethyl trimethylsilane, Diethylamino trimethylsilane, 
ANIRINO trimethylsilane, 2-piperidino ethyl trimethylsilane, 3-butylamino propyl trimethylsilane, 
3-piperidino propyl trimethylsilane, Bis(dimethylamino) methylsilane, 1-trimethylsilyl imidazole, 
Bis(ethylamino) dimethylsilane, bis(dimethylamino) dimethylsilane, Bis(butylamino) 
dimethylsilane, 2-aminoethyl aminomethyl dimethyl phenylsilane, 3-(4-methyl piperazino 
propyl) trimethylsilane, dimethylphenyl piperazino methylsilane, a buthyldimethyl-3-piperazino 
propyl silane, dianilino dimethylsilane, a bis(dimethylamino) diphenyl silane, etc. are raised. 
[0059] Especially a desirable compound is expressed with a general formula (5) in a general 
formula (4). 
[0060] 

[Formula 4] 

_ 



[0061] R61 to R66 expresses a hydrogen atom, a halogen atom, an alkyl group, a cycloalkyl 
radical, an alkenyl radical, an aryl group, or an aromatic heterocycle radical independently 
among a formula, respectively. In a general formula (5), R61 to R66 is the hydrocarbon group 
of carbon numbers 1-10 preferably from a viewpoint of the ease of evaporation, and at least 
two and at least 2 of R64 to R66 of R61 to R63 are the things of a methyl group more 
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preferably. As an example of a compound expressed with a general formula (5), it is 1, 1, 3, 
and 3-tetramethyl disilazane, 1, and 3-screw (chloromethyl). - It is 1, 1, 3, and 3-tetramethyl 
disilazane, hexamethyldisilazane, 1, and 3-divinyl. -1,1,3, and 3-tetramethyl disilazane etc. is 
mentioned. 

[0062] Moreover, in order to form the tin oxide, for example, dibutyl tin diacetate etc. is raised. 
[0063] Moreover, the film of an oxygen atom and a nitrogen atom which contains metal atoms, 
such as either, silicon, or tin, at least can be further obtained for oxygen gas or nitrogen gas 
combining the above-mentioned organometallic compound at a predetermined rate. 
[0064] Furthermore, in order to adjust the carbon content in the film so that it may mention 
later, hydrogen gas etc. may be mixed in mixed gas like the above. 

[0065] To these reactant gas, although helium and an argon are used preferably, helium, neon, 
an argon, a krypton, a xenon, a radon, etc. mix inert gas, and especially specifically perform 
film formation by the 18th group atom of a periodic table, and supplying a plasma discharge 
generator (plasma generator) as mixed gas. Although the rate of inert gas and reactant gas 
changes with properties of the film which it is going to obtain, to the whole mixed gas, it makes 
the rate of inert gas 90.0 - 99.9%, and supplies reactant gas. 

[0066] The flexibility of the film containing a metallic oxide or a nitride is controllable by 
controlling plasma generating conditions, using these organometallic compounds as reactant 
gas. That is, by controlling the generating conditions of the plasma and forming the film, a 
carbon atom can be made to contain in the film containing a metallic oxide or a nitride (being 
able to change carbon content), and membranous flexibility changes with the values of 
carbonaceous content. 

[0067] Since particles, such as ion ** of the reactant gas origin which exists in inter-electrode 
by the atmospheric pressure plasma method, will exist by the high consistency as compared 
with the vacuum plasma method, a spatter, etc., this originates in the carbon of the 
organometallic compound origin tending to remain. As for the carbon in the film, it is desirable 
to contain slightly from giving flexibility to the film and damage resistance improving, and it is 
desirable to make it concrete 0.2-5 mass % content. If contained exceeding 5 mass %, 
physical properties, such as a membranous refractive index, change with time and are not 
desirable. 

[0068] It is the high-frequency voltage which exceeds 100kHz for discharge so that the carbon 
content in the film may be mentioned later to consider as 0.2 to 5 mass %, and it is desirable to 
supply two or more 1 W/cm power, and to make plasma discharge cause, and it is desirable to 
have the sine wave form which continued as high-frequency voltage. 
[0069] This carbon content decreases, so that the frequency of a power source and the 
frequency of the RF of the electrical potential difference impressed to an electrode depending 
on a supply voltage are mainly high, and, so that a supply voltage becomes large. Moreover, if 
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hydrogen gas is poured in into mixed gas, a carbon atom can become is easy to be consumed, 
the content in the film can be reduced, and it can control also by this. 
[0070] By considering as the supple film, the film containing the metallic oxide or nitride which 
is formed in order to raise the closure nature of a steam and which has preferably 100nm or 
more of thickness 500nm or more causes a crack, or prevents exfoliating by stress relaxation. 
Moreover, in this invention, the configuration of a cross section also mitigates the exfoliation 
and the crack from a substrate cutting plane when bending by the granularity when seeing with 
a micro view etc. 

[0071] It illustrates concretely below about the mixed gas for it being above, for example, 
forming the film which contains Si, O, N, and also C at a predetermined rate. 
[0072] x/(x+y) is 0.80 or less, and the case where the acid silicon nitride (SiON) film which 
does 0.2-5 mass % content of carbon further is formed from the reactant gas of a silazane and 
oxygen gas is explained. In this case, all of Si and N in the film are the silazane origin. 
[0073] 0.01 among mixed gas - 5 volume % of oxygen gas is desirable, and it is 0.05 to 1 
volume % more preferably. Moreover, it is desirable to mix by volume to which the mole ratio 
of oxygen gas to a silazane will be 1 to 4 times the presentation ratio (mole ratio) of the film to 
obtain from the reaction effectiveness of oxygen and a silazane. Thus, the rate to the whole 
mixed gas of oxygen gas and the rate to a silazane are set up. 

[0074] Moreover, when not introducing oxygen gas but forming an SiN film from a silazane, the 
silazane made to evaporate is good to the whole mixed gas at 0.2 - 1 .5 volume %. Since 
carbon remains considerably that it is as it is into the film, the hydrogen gas below 2 volume % 
of mixed gas can be mixed at the maximum, and the carbon in the formed film can be reduced. 

[0075] As a source of Si, not only the above organosilicon compounds but an inorganic silicon 
compound may be used. 

[0076] Moreover, ozone, a carbon dioxide, water (steam), etc. may be used as a source of 
oxygen in addition to oxygen gas, and ammonia, nitrogen oxides, etc. may be used as a 
nitrogen source in addition to a silazane or nitrogen gas. 

[0077] As a resin substrate which can have and can be in this invention in order to form a well- 
closed container Although there is flexibility, the resin film whose thickness is 50-500 
micrometers is desirable and there is especially no limitation, specifically Polyester, such as 
polyethylene terephthalate and polyethylenenaphthalate, Polyethylene, polypropylene, 
cellophane, cellulose diacetate, Cellulose triacetate, cellulose acetate butylate, cellulose 
acetate propionate, Cellulose ester or those derivatives, such as cellulose acetate phthalate 
and nitrocellulose, A polyvinylidene chloride, polyvinyl alcohol, polyethylene vinyl alcohol, 
Syndiotactic polystyrene, a polycarbonate, norbornene resin, The poly methyl pentene, a 
polyether ketone, polyimide, polyether sulphone, Film ** which consists of resin, such as 
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polysulfones, polyether ketone imide, a polyamide, a fluororesin, nylon, 
polymethylmethacrylate, an acrylic, or polyarylates, can be raised. Cycloolefm system resin 
called especially ARTON (product made from trade name JSR) or Appel (trade name Mitsui 
Chemicals, Inc. make) is also desirable. 

[0078] after being with these resin substrates and forming the aforementioned closure film on 
these Although the display which was with these resin substrates as it is, and closed the 
organic electroluminescence display device etc. to the well-closed container may be 
constituted first, after the closure anyway in the aforementioned case Even if there is little resin 
substrate which constitutes this well-closed container with which the closure film is not formed, 
to a cutting plane again in the case of the latter The film which contains said metallic oxide or 
nitride with low permeability of water afterwards is formed in the substrate of the resin 
substrate side used as a display, or a rear face, its cutting plane, etc. by the plasma treatment 
method said atmospheric pressure thru/or near the atmospheric pressure. It is desirable that it 
is with the equipment which can perform film formation (surface treatment) easily by making 
into the discharge plasma the mixed gas which mixed reactant gas and inert gas by discharge 
under atmospheric pressure mentioned especially later, and spraying the part which is going to 
carry out film formation by making this into a plasma style. 

[0079] Also although it is called a resin substrate cross section or a resin base material front 
face, it is necessary to form the film containing a metallic oxide or a nitride with a certain 
amount of thickness, in order to reduce the permeability of water, and to carry out 1 
stratification of the 100nm or more of said ingredient film which has thickness 200nm or more 
(preferably 1000nm or less) still more preferably at least preferably. Since it has especially as 
a resin substrate and the resin film which is has the thickness of 50 micrometers - 500 
micrometers, the area of the cross section (cutting plane) of this substrate is large compared 
with the thickness (100nm - 1000nm) of the film obtained by the plasma electrodischarge 
treatment of this invention. 

[0080] Moreover, in this invention, although not chosen especially about the carbon content in 
the film containing said metallic oxide or nitride, in order to give flexibility, it is desirable to 
consider as the metallic oxide or nitride film in the range whose high carbon content of 
flexibility is 0.2 - 5%. 

[0081] On the other hand, the front face of the closure film is desirable from a viewpoint that 
that it is the comparatively hard film raises damage resistance, and, as for the carbon content 
of the outermost surface, it is desirable that it is 0.2% or less. Therefore, it is desirable to carry 
out a laminating to the front face of the metallic oxide in the range whose carbon content is 0.2 
- 5%, or the nitride film combining the harder film with low carbon content. While the surface 
film also stops being divided easily due to the stress relaxation of the soft film with the 
thickness large while a blemish, a crack, etc. stop being able to go into a front face easily due 
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to having the film with a high degree of hardness formed adjacently, transparency of a steam 
can be suppressed and it is desirable. When not much thick as thickness of the film formed in 
a front face, since flexibility is low and a crack tends to enter, the film itself has desirable 
thickness 70nm or less. Moreover, if at least 5nm or more cannot be found, there is little 
effectiveness. 

[0082] When drawing 4 forms the film on the description 101 which is an example of plasma 
film production equipment which performs discharge plasma treatment used by this invention, 
and cannot be laid in inter-electrode, for example, a thick base material, it is for injecting on a 
base material, using as the style of the plasma the reactant gas beforehand made into the 
plasma state, and forming a thin film. 

[0083] In the plasma film production equipment 100 of drawing 4 , 35a of a dielectric and 35b 
is [ a metal base material and 105 ] power sources. To the discharge space of the shape of a 
slit of two electrodes (one electrode is grounded by the ground) which covered dielectric 35a to 
metal base material 35b Introduce the mixed gas which consists of inert gas and reactant gas 
from the upper part, and it is made to discharge by impressing high-frequency voltage 
according to a power source 105 in discharge space. Reactant gas is made into the plasma 
state and the film of the reactant gas origin is formed in base material 101 front face by 
injecting the plasma style which consists of reactant gas of this plasma state on a base 
material 101. 

[0084] It is desirable to supply to some extent big power to it with high-frequency voltage, in 
order to obtain a high plasma consistency in inter-electrode [ said ]. It is desirable to impress 
the electrical potential difference of a 100kHz or more a RF 150MHz or less, and if it is 200kHz 
or more, specifically, it is much more desirable. Moreover, it is desirable that it is two or less 
two or more 1 W/cm50 W/cm, and if the lower limits of the power supplied to inter-electrode 
are two or more 2 W/cm, they are much more desirable. 

[0085] In addition, the impression area (cm2) of the electrical potential difference in an 
electrode is the area of the range where discharge takes place. 

[0086] Moreover, since a film production rate becomes large, it is desirable [ even if the high- 
frequency voltage impressed to inter-electrode is an intermittent pulse wave, it may be the 
continuous sine wave, but ] that it is a sine wave. 

[0087] As such an electrode, it is desirable to cover a dielectric on a metal base material as 
mentioned above. It is covering a dielectric to one of electrodes, and covering a dielectric to 
both preferably. As a dielectric, it is desirable that a non-dielectric constant is the inorganic 
substance of 6-45. 

[0088] As a distance of the solid dielectrics at the time of installing a solid dielectric in the 
dielectric at the time of installing a dielectric in one side of an electrode, and the minimum 
distance of an electrode and the both sides of the above-mentioned electrode, 0.5mm - 20mm 
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is 1mm**0.5mm desirable especially preferably from a viewpoint which performs discharge 
uniform in any case. This inter-electrode distance is determined in consideration of the 
thickness of the dielectric of the perimeter of an electrode, and the magnitude of applied 
voltage. 

[0089] Moreover, the thickness and the inter-electrode gap of a dielectric can be kept constant 
by carrying out polish finishing of the dielectric front face further, and setting surface roughness 
Rmax (JIS B0601) of an electrode to 10 micrometers or less, and a discharge condition can be 
stabilized, furthermore, the distortion and the crack by the heat shrink difference or residual 
stress of a dielectric - losing -- and -- non - endurance can be greatly raised by covering a 
porous highly precise inorganic dielectric. 

[0090] Moreover, in the electrode manufacture by dielectric covering to a metal base material, 
since it is required to carry out polish finishing of the dielectric or to make the difference of the 
thermal expansion between the metal base material of an electrode and a dielectric as small 
as possible as mentioned above, it is desirable to consider as the layer which can absorb 
stress, to control the amount of bubble mixing on a base material front face, and to line an 
inorganic ingredient on it. It is good that it is glass obtained by the scorification known for 
porcelain enamel etc. especially as the quality of the material, it is making into 20 to 30 volume 
% the amount of bubble mixing of the lowest layer which touches a conductive metal base 
material further, and making the following layer or subsequent ones below into 5 volume %, 
and precise and good electrodes which are not generated, such as a crack, are made. 
[0091] Moreover, performing thermal spraying of the ceramics precisely to less than [ voidage 
10vol% ], and performing sealing with the ingredient of the minerals further hardened by the 
sol gel reaction as an option which covers a dielectric to the base material of an electrode, is 
raised. If heat curing and UV hardening are good, dilute sealing liquid further and repeat 
coating and hardening several times by serial, mineralization will improve for promotion of a sol 
gel reaction further, and a precise electrode without degradation will be made into it here. 
[0092] The electrode consists of combination which covered ceramic coating processing 
dielectric 35a which carried out sealing of the ceramics after thermal spraying using the 
inorganic material to conductive base material 35b, such as a metal. As ceramic material used 
for thermal spraying, although an alumina, silicon nitride, etc. are used preferably, since it is 
easy to process an alumina also in this, it is used still more preferably. 
[0093] Or you may constitute from combination which covered lining processing dielectric 35a 
which prepared the inorganic material in conductive base material 35b, such as a metal, by 
lining. As a liner, although silicate system glass, borate system glass, phosphate system glass, 
germane acid chloride system glass, tellurite glass, aluminate system glass, and vanadate 
glass are used preferably, since it is easy to process borate system glass also in this, it is used 
still more preferably. 
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[0094] As conductive base material 35b, such as a metal, although metals, such as silver, 
platinum, stainless steel, aluminum, and iron, etc. are mentioned, the viewpoint of processing 
to stainless steel is desirable. 

[0095] Moreover, in addition in the gestalt of this operation, the electrode may have the cooling 
means by cooling water (un-illustrating). 

[0096] moreover, the temperature of the base material which is going to carry out surface 
treatment (film formation) in order to control the bad influence by the elevated temperature at 
the time of discharge -- ordinary temperature (15 degrees C - 25 degrees C) - less than 200 
degrees C cools with an electrode refrigeration unit (un-illustrating) if needed so that it may be 
stopped within ordinary temperature - 100 degrees C still more preferably. 
[0097] As a power source of the plasma film production equipment used for formation of the 
film of this inventions, such as the power source 105 of drawing 4 , although there is especially 
no limitation, it can use the Heiden lab impulse RF generator (it is 100kHz of use at continuous 
mode), the RF generator (200kHz) made from pearl industry, the RF generator (800kHz) made 
from pearl industry, the JEOL RF generator (13.56MHz), the RF generator (150MHz) made 
from pearl industry, etc. 

[0098] The closure film containing the metallic oxide or nitride concerning this invention can be 
formed using such plasma film production equipment. 

[0099] Subsequently, the suitable example which closes the organic electroluminescence 
display device concerning this invention in the well-closed container which consists of a resin 
substrate and a sealing agent is explained below. 

[0100] Drawing 5 is the sectional view and plan showing an example of the organic 
electroluminescence display which sealed the organic electroluminescence display device by 
the resin substrate and the sealant. This organic electroluminescence display device consists 
of a transparent substrate 1 and a substrate 4 which counters, and a sealant 2 which is 
arranged so that the perimeter of an organic electroluminescence display device may be 
surrounded further, pastes up these substrates, and intercepts an organic electroluminescence 
display device from the open air, and constitutes the well-closed container for intercepting EL 
display device layered product from the open air. As the transparent substrate 1 and a 
substrate 4, it is the sheet plastic which consists of resin, such as polyester, polyacrylate, a 
polycarbonate, polysulfone, and a polyether ketone, and the aforementioned closure film is not 
painted especially. It is large about the substrate area which formed the organic 
electroluminescence layer by a diagram, and is formed on this substrate in the form where 
patterns, such as lead wire for taking a flow with the electrode of an organic 
electroluminescence display device and the exterior by which the closure was carried out to 
the interior, come out outside from this well-closed container. 

[0101] If the configuration of drawing 5 is described briefly, the organic electroluminescence 
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display device 3 formed on the substrate 1 First, 1 micrometer or less, the thin film which 
consists of desired electrode material, for example, matter for anode plates, on a substrate 1 
so that it may become the thickness of the range of 10nm - 200nm preferably An anode plate 
(anode) forms by approaches, such as vacuum evaporationo and sputtering. Although not 
illustrated on an anode plate here, furthermore, a hole injection layer, a luminous layer, The 
thin film which consists of ingredients, such as an electronic injection layer, is formed, and it 
has further composition which carried out the laminating of the thin films, such as cathode 
(cathode), by approaches, such as vacuum evaporationo and sputtering, on these (not shown 
[ in detail ] in drawing 5 ). In order to make luminescence penetrate, either an anode plate or 
cathode should just have transparence or translucent composition. 

[0102] In the top face of the organic electroluminescence display device 3, and drawing, resin 
substrates, such as a polyethylene terephthalate film, put on a cathode side too as a substrate 
4. Sealing It is carried out by the thing by which it was prepared in the periphery of a substrate 
by the applying method, the replica method, etc. so that the perimeter of the organic 
electroluminescence display device 3 of the inferior surface of tongue (field which faces 
another substrate 1) of the opposite substrate 4 might be surrounded and for which a substrate 
4 and the transparence substrate 1 of each other are mostly stuck through the frame-like 
sealant 2. What has a small area of a substrate 4 is chosen from the substrate 1 with said lead 
wire etc. for connection with the exterior. The sealant 2 consists of heat-curing mold epoxy 
system resin, ultraviolet curing mold epoxy system resin, or room-temperature-setting mold 
epoxy system resin that a reaction starts by microencapsulating and pressurizing a reaction 
initiator. In this case, opening for air recess etc. is prepared in the predetermined part of a 
sealant 2 (drawing abbreviation), and the closure is made perfect. The closure of the opening 
for air recess is carried out into vacuum devices by either of the above-mentioned hardening 
mold epoxy system resin, or ultraviolet curing mold resin into a reduced pressure ambient 
atmosphere (1.33x10 to 2 or less MPas of degree of vacuums are desirable), nitrogen gas, or 
an inert gas ambient atmosphere. 

[0103] The epoxy system resin in this case uses the bisphenol A form, a bisphenol F form, the 
bisphenol A D form, a bisphenol S form, a xylenol form, a phenol novolak form, a cresol 
novolak form, a polyfunctional form, a tetra-FENI roll methane form, a polyethylene-glycol 
form, a polypropylene-glycol form, a hexandiol form, a trimethylol propane form, a propylene 
oxide bisphenol A form, hydrogenation bisphenol A forms, or such mixture as base resin. 
When forming a sealant 2 with a replica method, what was film-ized is desirable. 
[0104] About this opposite substrate 4, you may form with glass, resin, a ceramic, a metal, 
metallic compounds, or these complex. JIS In the trial based on Z-0208, it is desirable that it is 
desirable for moisture vapor transmission to be below 1 g/m2, 1atm, and 24hr (25 degrees C) 
in 1 micrometers or more, may choose from these base materials, and the thickness uses the 
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existing flexible resin base material. 

[0105] In these organic electroluminescence displays, in order to form the film which contains 
an aforementioned efficient metallic oxide or an efficient aforementioned nitride in the cutting 
plane of a substrate, if the mixed gas (plasma wind) which is with the equipment expressed 
with said drawing 4 , and contains the reactant gas of said plasma state in a cutting plane is 
not injected, it does not change. In order to perform this continuously, as shown in (a) of 
drawing 5 , it is desirable to inject the mixed gas plasma-ized using the plasma film production 
equipment 100 shown in drawing 4 from the upper part to a substrate side. For example, it is 
with the plasma generator which has larger electrode width of face (width of face in the depth 
direction of drawing) than the width of face of the organic electroluminescence display which is 
going to form the film containing a metallic oxide or a nitride. By what an electrode or the 
organic electroluminescence indicating equipment which it is going to process is relatively 
moved for to plasma film production equipment (for example, organic electroluminescence 
equipment is moved in the direction of an arrow head with conveyance means, such as a belt) 
The injected plasma can perform surface treatment (film formation) to a substrate front face 
and the cutting plane of the migration direction at coincidence. Moreover, if required, rotation of 
the arrangement of a up to [ the belt of the indicating equipment which it is going to process 
further ] will be carried out 90 degrees (or if , it is made fine with 45 degrees and carries out), 
obtaining also in the location which turned to the travelling direction the cross section which 
was the side-face side of a belt at the first time, conveying once, and carrying out film 
formation processing further - each substrate cross section - moreover, the film which 
contains a metallic oxide or a nitride in coincidence can be formed also in a substrate front 
face. The organic electroluminescence display which carried out film formation to (b) of 
drawing 5 at the substrate front face and the cutting plane was shown. 
[0106] Moreover, although these organic electroluminescence displays are not illustrated, they 
have structure which can take out a part of formed transparent electrode and aluminum 
cathode as a terminal on the outside of a sealant. When it is the configuration with which this 
terminal will be covered by performing film formation to this substrate cross section and the 
field of others of a substrate It sets on the substrate 1 as shown in drawing 5 (a) and (b), and is 
the outside (therefore) of a sealant. About a terminal, lead wire, etc. which were pulled out by 
the outside of the formed well-closed container the lead wire or the terminal area which uses a 
mask, forms a resist and takes connection with the exterior after closure film formation -- 
plasma etching - or It is necessary to expose a part for lead wire or a terminal area except for 
the film containing a metallic oxide or a nitride by etching with conventional methods, such as 
RE. 

[0107] Moreover, as a resist which suited these purposes, there is a photopolymer of a 
negative mold or a positive type, for example. Besides pile up a mask, irradiate a radiation, a 
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structural change required for a resist ingredient is made to cause, and the same resist pattern 
as a photo mask is made to form. After forming a resist pattern, in order to take and remove 
the film containing metallic oxides, such as oxidization silicon or a nitride, by etching, plasma 
etching, reactive ion etching (RIE), etc. using halogenated hydrocarbon etc. are used. 
[0108] Moreover, since it is not necessary to expose the pattern of a substrate front face, lead 
wire, or a terminal especially when lead wire is completely pulled out in the form of an outgoing 
line from the substrate, the closure film can be made to form in a substrate cutting plane or a 
substrate front face as it is. 

[0109] After performing plasma treatment on the front face of the formed substrates 1 , such as 
one field of a substrate, a cutting plane of the four way type of both substrates, and lead wire, 
like the above, as shown in (c) of drawing 5 , the film which contains a metallic oxide or a 
nitride completely all over each field of a display is again formed in the opposite side of a 
substrate by performing said plasma treatment. Subsequently, plasma etching can remove the 
closure film which has covered lead wire, the lead wire on a substrate 1 or the conductive 
pattern of a terminal can be exposed, and the organic electroluminescence display which 
closed the organic electroluminescence display device inside the well-closed container can be 
obtained. 

[0110] An example of the equipment arranged at the include angle theta and theta', two to a 
perpendicular direction to the substrate side of the organic electroluminescence display which 
is going to process plasma film production equipment 100 to drawing 6 , respectively is shown. 
By using such equipment, how to carry out plasma treatment to the cutting plane of this 
substrate efficiently further is shown. The include angle of theta of 5 - 60 degrees is desirable. 
According to this approach, compared with the aforementioned approach, the film containing 
the metallic oxide or nitride by plasma treatment can be formed more in each field at 
homogeneity. 

[01 1 1] Moreover, an example of equipment which performs film formation by the plasma in the 
substrate cross section of an organic electroluminescence display efficiently is shown in 
drawing 7 . What is necessary is to form the film containing a metallic oxide or a nitride only in 
a substrate cross section, since the processing to both the substrates side can be omitted 
when the compound resin substrate which has the film containing a metallic oxide or a nitride 
as shown in drawing 2 is used for both substrates 1 and 4. In this case, although the plan 
which saw (a) and this of drawing 7 from the bottom is shown in (b) On both sides of a belt, 
two plasma film production equipments 100 are arranged so that the gap (a plasma style is 
injected) of each two electrode plates may become a belt and parallel. An organic 
electroluminescence display device can be confined by moving a belt so that a plasma style 
may be exactly injected by the cutting plane of a substrate along the gap (a plasma style is 
injected) of two electrode plates of this equipment, conveying a display, and performing film 
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formation to both cutting planes (in direction shown by the arrow head C). 
[0112] moreover, in forming in the cross section of the well-closed container which formed the 
film containing a metallic oxide or a nitride using the resin substrate An organic 
electroluminescence display device is sealed using the substrate from which the cutting plane 
of a resin substrate was beforehand cut so that a taper might be formed (5 - 60 degrees is 
desirable as theta). If an organic electroluminescence display is formed ( drawing 8 ), as 
shown in drawing 5 , in case the plasma is injected from the upper part, film formation can be 
efficiently performed to the cutting plane of a substrate. Of course, two plasma film production 
equipments may be used like drawing 6 . 

[0113] The film containing the metallic oxide or nitride concerning this invention It is required to 
have a certain amount of [ in order to make permeability of moisture small ] thickness. As 
mentioned above With thickness smaller than the film of the metallic oxide which has the 
thickness of 100nm or more in order to reduce transparency of a steam, or a nitride, and this 
namely, the film which does not exceed 70nm - it is - a pickpocket -- it is desirable to form the 
film containing comparatively hard namely, the low metallic oxide or low nitride of carbon 
content strong against a blemish etc. as the outermost superficial layer on it. About the film of 
the metallic oxide which has the thickness of 100nm or more, or a nitride, it is desirable that it 
is the film containing the metallic oxide or nitride in the film strong against bending etc. which 
has flexibility to some extent, i.e., the range whose carbon content is 0.2 - 5%. The penetrable 
low closure film of the moisture which suppresses generating of film peeling or a crack and is 
[ blemish ] hard to attach to a front face by that cause is obtained. 

[0114] Therefore, as for formation of the film containing the low penetrable metallic oxide or 
penetrable low nitride of water formed of the above-mentioned plasma treatment, it is desirable 
to change formation conditions, respectively and to be carried out in at least two steps. 
[0115] Moreover, these two sorts of layers may be arranged by turns that these film does not 
necessarily need to be one layer at a time, and should just be film with which a surface layer 
contains the low metallic oxide or low nitride of carbon content comparatively firmly. 
[0116] Therefore, in view of another viewpoint, this invention is the resin substrate which 
suppressed the permeability of the water which consists of a layered product of the complex 
film which used the resin film as the base material, and can be suitably used as a substrate for 
an organic electroluminescence indicating equipment or various kinds of electron devices. 
[0117] That is, one mode of this invention is the closure film of the moisture characterized by 
having contained the metallic oxide or the nitride, having contained the film and metallic oxide, 
or nitride with which carbon content is 0.2% or less, and thickness does not exceed 70nm, and 
carrying out the laminating of the much more film whose thickness is 100nm or more at least. 
[01 18] By the closure method using the film containing a metallic oxide with the low 
permeability of these moisture concerning this invention, since the moisture of the steam which 
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penetrates a resin base material and permeates from the moisture and the exterior in a resin 
base material can be intercepted maintaining the flexibility which is the description of a resin 
base material, the building envelope by which the closure was carried out can be maintained at 
low humidity, and the life as an organic electroluminescence display device can be raised very 
much. 

[0119] Subsequently, the organic electroluminescence display device by which the closure is 
carried out with these closure film in connection with this invention is explained. 
[0120] In this invention, an organic electroluminescence display device (it is written also as an 
organic electroluminescence display device) takes the structure which pinches a luminous 
layer between the electrodes of the pair of an anode plate and cathode. The luminous layer as 
used in this specification points out the thing of the layer which emits light when a current is 
passed to the electrode which consists of cathode and an anode plate in the sense of a wide 
sense. The thing of the layer containing the organic compound which emits light when a 
current is specifically passed to the electrode which consists of cathode and an anode plate is 
pointed out. The organic electroluminescence display device concerning this invention may 
have the hole injection layer, the electronic injection layer, electron hole transportation layer, 
and electron transport layer other than a luminous layer if needed, and takes the structure **** 
(ed) in cathode and an anode plate. Moreover, you may have the protective layer. 
[0121] Specifically, there is structure of (i) anode plate / luminous layer / cathode (ii) anode 
plate / hole injection layer / luminous layer / cathode (iii) anode plate / luminous layer / 
electronic injection layer / cathode (iv) anode plate / hole injection layer / luminous layer / 
electronic injection layer / (Cathode v) anode plate / hole injection layer / electron hole 
transportation layer / luminous layer / electron transport layer / electronic injection layer / 
cathode. 

[0122] Furthermore, cathode buffer layers (for example, lithium fluoride etc.) may be inserted 
between an electronic injection layer and cathode. Moreover, anode plate buffer layers (for 
example, copper phthalocyanine etc.) may be inserted between an anode plate and a hole 
injection layer. 

[0123] The above-mentioned luminous layer may prepare a hole injection layer, an electronic 
injection layer, an electron hole transportation layer, an electron transport layer, etc. in the 
luminous layer itself. Namely, an electron hole can be poured into a luminous layer with an 
anode plate or a hole injection layer at the time of (1) electric-field impression. And the 
impregnation function in which an electron can be poured in from cathode or an electronic 
injection layer, (2) The transportation function to which the poured-in charge (an electron and 
electron hole) is moved by the force of electric field, You may have at least one or more 
functions. (3) - the luminescence function and ** which provide the interior of a luminous layer 
with the place of the recombination of an electron and an electron hole, and tie this to 
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luminescence - in this case It will become unnecessary to prepare at least one or more of a 
hole injection layer, an electronic injection layer, an electron hole transportation layer, and the 
electron transport layers apart from a luminous layer. Moreover, the function as a luminous 
layer may be made to give by making the compound which emits light to a hole injection layer, 
an electronic injection layer, an electron hole transportation layer, an electron transport layer, 
etc. contain. In addition, although size may be in the transportation function in which an 
electron hole is poured in, easy and an electron are poured in, and a luminous layer may have 
a difference in easy, and it is expressed with the mobility of an electron hole and an electron, 
what has the function to which one of charges are moved at least is desirable. 
[0124] About the class of luminescent material used for this luminous layer, there is especially 
no limit and a thing conventionally well-known as a luminescent material in an organic 
electroluminescence display device can be used. Such a luminescent material is mainly an 
organic compound, and the compound of a publication is mentioned [ 26-page ] by the desired 
color tone for example, from Macromol.Symp. 125-volume 17 pages. 
[0125] Luminescent material may have the hole-injection function and electron injection 
function other than the luminescence engine performance, and most of hole-injection 
ingredients or electron injection ingredients can use it also as a luminescent material. 
[0126] Polymeric materials like p-polyphenylene vinylene or the poly fluorene are sufficient as 
luminescent material, and it may use the polymeric materials which introduced said 
luminescent material into the macromolecule chain further, or used said luminescent material 
as the principal chain of a macromolecule. 

[0127] Moreover, a dopant (guest substance) may be used together to a luminous layer, and 
the thing of arbitration can be chosen and used for it out of the well-known thing used as a 
dopant of an organic electroluminescence display device. 

[0128] As an example of a dopant, Quinacridone, DCM, a coumarin derivative, a rhodamine, 
rubrene, deca cyclene, a pyrazoline derivative, a squarylium derivative, an europium complex, 
etc. are mentioned as the example of representation, for example. Moreover, a platinum 
complex like an iridium complex, osmiums (for example, for example, thing [ which is 
mentioned in a JP,2001-247859,A specification ] or tris (2-phenyl pyridine) iridium expressed 
with ceremony which is held on 16-18 pages of WO No. 0070655 specifications etc.) complex 
or 2, 3, 7, 8, 12, 13 and 17, 18-OKUTA ethyl-21H, and 23H-porphyrin platinum complex is also 
mentioned as a dopant. 

[0129] for forming a luminous layer using the above-mentioned ingredient - for example, 
vacuum deposition, a spin coat method, the cast method, and LB - although there is the 
approach of forming by thin-film-izing by well-known approaches, such as law, it is desirable 
that it is especially the molecule deposition film. Here, molecule deposition film is the thin film 
which deposition was carried out and was formed from the gaseous-phase condition of the 
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above-mentioned compound, and film solidified and formed from the melting condition or liquid 
phase condition of this compound, usually, this molecule deposition film - LB - it is 
distinguishable with the thin film (molecule built up film) formed of law, and the difference of 
condensation structure and higher order structure and the functional difference resulting from 
it. 

[0130] Moreover, after this luminous layer melts the above-mentioned luminescent material to 
a solvent and considers as a solution with binding material, such as resin, as indicated by 
JP,57-51781,A, it can thin-film-ize this with a spin coat method etc., and can form it. Thus, 
although there is especially no limit about the thickness of the formed luminous layer and it can 
choose suitably according to a situation, the hole-injection ingredient which is an ingredient of 
the hole injection layer which is usually the range of 5nm - 5 micrometers may have 
impregnation of an electron hole, or electronic obstruction nature, and may be any of the 
organic substance and an inorganic substance, as this hole-injection ingredient - for example, 
a triazole derivative, an oxadiazole derivative, an imidazole derivative, the poly aryl alkane 
derivative, a pyrazoline derivative, a pyrazolone derivative, a phenylenediamine derivative, an 
arylamine derivative, an amino permutation chalcone derivative, an oxazole derivative, a styryl 
anthracene derivative, and full - me - non, a derivative, a hydrazone derivative, a stilbene 
derivative, a silazane derivative, an aniline system copolymer and conductive polymer 
oligomer, especially thiophene oligomer, etc. are mentioned. As a hole-injection ingredient, 
although the above-mentioned thing can be used, it is desirable to use a porphyrin compound, 
an aromatic series tertiary-amine compound and a styryl amine compound, especially an 
aromatic series tertiary-amine compound. 

[0131] As an example of representation of the above-mentioned aromatic series tertiary-amine 
compound and a styryl amine compound N, N, N\ and N'-tetra-phenyl -4, 4'-diamino phenyl;N, 
N'-diphenyl-N, N'-bis(3-methylphenyl)-[1 and 1'-biphenyl]-4, and 4'-diamine (TPD); 2 and 2-bis 
(4-G p-tolylamino phenyl) propane; 1 and 1-screw Cyclohexane; The N, N, N', and N'-tetra-p- 
tolyl -4, 4'-diamino biphenyl;1, a 1-bis(4-G p-tolylamino phenyl)-4-phenylcyclohexane; screw 
(4-G p-tolylamino phenyl) Phenylmethane; (4-dimethylamino-2-methylphenyl) A screw 
Phenylmethane;N, N'-diphenyl-N, and N'-JI (4-methoxypheny) -4, a 4'-diamino biphenyl; An N, 
N, N\ and N'-tetra-phenyl -4, 4'-diamino diphenyl ether;4, and 4'-screw (4-G p-tolylamino 
phenyl) Biphenyl; N, N, and N-Tori (Diphenylamino) Amine; 4- (p-tolyl) (G p-tolylamino)-4'-[4- 
(G p-tolylamino) styryl] stilbene; A 4-N, N-diphenylamino-(2-diphenyl vinyl) benzene;3- 
methoxy-4'-N, and N-diphenylamino still benzene;N-phenyl carbazole, Furthermore, the thing 
which has in intramolecular two fused aromatic rings indicated by U.S. Pat. No. 5,061 ,569, For 
example, a 4 and 4'-bis[N-(1-naphthyl)-N-phenylamino] biphenyl (NPD), 4 and 4' by which the 
triphenylamine unit indicated by JP,4-308688,A was connected with 3 starburst molds - 
4" (MTDATA) of -tris [N-(3-methylphenyl)-N-phenylamino] triphenylamines etc. is mentioned. 
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[0132] Moreover, p mold-Si, p mold - Inorganic compounds, such as SiC, can also be used as 
a hole-injection ingredient, this hole injection layer - the above-mentioned hole-injection 
ingredient - for example, a vacuum deposition method, a spin coat method, the cast method, 
and LB - it can form by thin-film-izing by well-known approaches, such as law. Although there 
is especially no limit about the thickness of a hole injection layer, it is usually 5nm - about 5 
micrometers. This hole injection layer may be 1 layer structure which consists of a kind of the 
above-mentioned ingredient, or two sorts or more, and may be a laminated structure which 
consists of two or more layers of the same presentation or a different-species presentation. 
[0133] As the ingredient, the thing of arbitration can be chosen and used for an electronic 
injection layer out of a conventionally well-known compound that what is necessary is just to 
have the function to transmit the electron poured in from cathode to a luminous layer. As an 
example of the ingredient (henceforth an electron injection ingredient) used for this electronic 
injection layer, heterocycle tetracarboxylic acid anhydrides, such as a nitration fluorene 
derivative, a diphenyl quinone derivative, a thiopyran dioxide derivative, and naphthalene 
perylene, a carbodiimide, a deflection ORENIRIDEN methane derivative, anthra 
quinodimethan and an anthrone derivative, an oxadiazole derivative, etc. are mentioned. 
Moreover, although a series of electron transport nature compounds indicated by JP.59- 
194393.A were indicated in this official report as an ingredient which forms a luminous layer, 
examination of this invention persons showed that it could use as an electron injection 
ingredient. Furthermore, in the above-mentioned oxadiazole derivative, the thiadiazole 
derivative which permuted the oxygen atom of an oxadiazole ring by the sulfur atom, and the 
quinoxaline derivative which has the quinoxaline ring known as an electron withdrawing group 
can also be used as an electron injection ingredient. Moreover, the metal complex (Alq), for 
example, tris (eight quinolinol) aluminum, of an eight-quinolinol derivative, Tris (5, 7-dichloro- 
eight quinolinol) aluminum, tris (5, 7-dibromo-eight quinolinol) aluminum, Tris (2-methyl-eight 
quinolinol) aluminum, tris (5-methyl-eight quinolinol) aluminum, Metal complexes with which 
the central metal of these metal complexes replaced In, Mg, Cu, calcium, Sn, Ga, or Pb, such 
as bis(eight quinolinol) zinc (Znq), can also be used as an electron injection ingredient. In 
addition, that by which a metal free-lancer, metal phthalocyanines, or those ends are permuted 
with the alkyl group, the sulfonic group, etc. can also be preferably used as an electron 
injection ingredient. Moreover, the JISUCHIRIRU pyrazine derivative illustrated as an 
ingredient of a luminous layer can also be used as an electron injection ingredient, and they 
are n mold-Si and n mold as well as a hole injection layer. - Inorganic semi-conductors, such 
as SiC, can also be used as an electron injection ingredient. 

[0134] this electronic injection layer - the above-mentioned compound - for example, a 
vacuum deposition method, a spin coat method, the cast method, and LB - a film can be 
produced by the thin film-ized method law etc. is well-known, and it can form. Although 
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especially a limit does not have the thickness as an electronic injection layer, it is usually 
chosen in 5nm - 5 micrometers. This electronic injection layer may be 1 layer structure which 
consists of these electron injection ingredient kinds or two sorts or more, or may be a 
laminated structure which consists of two or more layers of the same presentation or a 
different-species presentation. 

[0135] Furthermore, a buffer layer (electrode volume phase) may be made to exist between an 
anode plate, a luminous layer, or a hole injection layer and between cathode, a luminous layer, 
or an electronic injection layer. 

[0136] A buffer layer is a layer prepared between an electrode and an organic layer for a driver 
voltage fall or the improvement in luminous efficiency, it is indicated by piece [ 2nd ] chapter 
"an electrode material" (123rd page - the 166th page) "an organic EL device and its 
industrialization front line (November 30, 1998 N tea S company issue)" 2 at the detail, and 
there are an anode plate buffer layer and a cathode buffer layer. 
[0137] As for an anode plate buffer layer, the giant-molecule buffer layer using conductive 
polymers with which the detail is indicated and is represented by the phthalocyanine buffer 
layer represented as an example at a copper phthalocyanine and the vanadium oxide, such as 
an oxide buffer layer, an amorphous carbon buffer layer, the poly aniline (EMERARU DIN), 
and the poly thiophene, etc. is mentioned to JP,9-45479,A, 9-260062, 8-288069, etc. 
[0138] As for a cathode buffer layer, the oxide buffer layer with which the detail is represented 
by the metal buffer layer which is indicated and is specifically represented to strontium, 
aluminum, etc., the alkali-metal-compound buffer layer represented by lithium fluoride, the 
alkaline earth metal compound buffer layer represented by magnesium fluoride, and the 
aluminum oxide is mentioned to J P, 6-325871, A, 9-17574, 10-74586, etc. 
[0139] As for the above-mentioned buffer layer, it is desirable that it is the very thin film, and 
although based also on a material, the thickness has the desirable range of 0.1-100nm. 
[0140] You may have stratum functionale, such as an electron hole inhibition (hole block) layer 
which may carry out the laminating of the layer which furthermore has the other functions other 
than the above-mentioned basic configuration layer if needed, for example, is indicated by the 
237th page of JP,11-204258,A, 11-204359, and "the organic EL device and its industrialization 
front line (November 30, 1998 N tea S company issue)" etc. 

[0141] At least one sort of the compound of this invention may exist in any one layer, and a 
buffer layer may function as a luminous layer, even if there are few cathode buffer layers or 
anode plate buffer layers. 

[0142] That to which the anode plate in an organic electroluminescence display device uses 
the large (4eV or more) metal, the alloy, the electrical conductivity compounds, and such 
mixture of a work function as electrode material is used preferably. As an example of such 
electrode material, conductive transparent materials, such as metals, such as Au, Cul, 
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indiumtinoxide (ITO), and Sn02, ZnO, are mentioned. 

[0143] The above-mentioned anode plate may form a pattern through the mask of a desired 
configuration at the time of vacuum evaporationo and sputtering of (100-micrometer or more 
extent) and the above-mentioned electrode material, when a thin film may be made to form 
such electrode material by approaches, such as vacuum evaporationo and sputtering, and the 
pattern of a desired configuration may be formed by the photolithography method or it seldom 
needs pattern precision. When taking out luminescence from this anode plate, it is desirable to 
make permeability larger than 1 0%, and below hundreds of ohms / ** of the sheet resistance 
as an anode plate are desirable. Although thickness is furthermore based also on an 
ingredient, 10nm - 1 micrometer is usually preferably chosen in 10nm - 200nm. 
[0144] What uses the small (4eV or less) metal (an electron injectional metal is called), the 
alloy, the electrical conductivity compounds, and such mixture of a work function as electrode 
material as cathode of an organic electroluminescence display device is used. As an example 
of such electrode material, a sodium and sodium-potassium alloy, magnesium, a lithium, 
magnesium / copper mixture, magnesium / silver mixture, magnesium / aluminum mixture, 
magnesium / indium mixture, aluminum / aluminum oxide (aluminum 203) mixture, an indium, 
a lithium / aluminum mixture, a rare earth metal, etc. are mentioned. In these, the mixture of 
the point of endurance over electron injection nature, oxidation, etc. to an electron injectional 
metal and the second metal which is a metal with it, for example, magnesium / silver mixture, 
magnesium / aluminum mixture, magnesium / indium mixture, aluminum / aluminum oxide 
(aluminum 203) mixture, a lithium / aluminum mixture, etc. are suitable. [ the large value of a 
work function and ] [ more stable than this ] The above-mentioned cathode can produce such 
electrode material by making a thin film form by approaches, such as vacuum evaporationo 
and sputtering. Moreover, below hundreds of ohms / ** of the sheet resistance as cathode are 
desirable, and 10nm - 1 micrometer of thickness is usually preferably chosen in 50-200nm. In 
addition, in order to make luminescence penetrate, if either the anode plate of an organic 
electroluminescence display device or cathode is transparent or translucent, it improves 
[ luminous efficiency ] and is convenient. 

[0145] Resin substrates, such as a resin film, are used for below, and an example with the 
suitable organic electroluminescence display device which consists of the anode plate / hole 
injection layer / luminous layer / an electronic injection layer / cathode concerning this invention 
closed in a well-closed container is explained. 

[0146] Drawing 9 is the sectional view showing an example of the organic electroluminescence 
display of this invention with which the organic electroluminescence display device 3 was 
formed on the substrate 1. A substrate 1 may be a substrate concerning this invention which 
showed two or more film which contains a metallic oxide or a nitride on this base material to 
drawing 1 which it has as closure film also with the sheet base material which consists of resin, 
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such as the aforementioned polyester, polyacrylate, a polycarbonate, polysulfone, and a 
polyether ketone. 

[0147] First, on this substrate 1, two or more anode plates (anode) 301 are mutually parallel, 
and are prepared. 1 micrometer or less of thin films which consist of desired electrode 
material, for example, matter for anode plates, is made to form by approaches, such as 
vacuum evaporationo and sputtering, so that it may become the thickness of the range of 
10nm - 200nm preferably, and an anode plate (anode) 301 is produced. As an anode plate in 
an organic electroluminescence display device, conductive transparent materials, such as 
metals, such as Au, Cul, indiumtinoxide (ITO), indium zinc oxide (IZO), and Sn02, ZnO, are 
used as the large (4eV or more) metal of a work function, an alloy, electrical conductivity 
compounds and such mixture, and an example. 

[0148] Next, the organic electroluminescence layer 302 is formed on this. That is, although not 
illustrated here, the organic electroluminescence layer thin film which consists of said each 
ingredient, such as a hole injection layer, a luminous layer, and an electronic injection layer, is 
made to form. 

[0149] Subsequently, on the above-mentioned organic electroluminescence layer 302, it 
produces by making a thin film form the cathode (cathode) 303 chosen from the above matter 
by approaches, such as vacuum evaporationo and sputtering. In addition, in order to make 
luminescence penetrate like the above-mentioned, if either the anode plate of an organic 
electroluminescence display device or cathode is transparent or translucent, it improves and is 
convenient [ luminous efficiency ]. 

[0150] As the production approach of each class of the organic electroluminescence layer 302, 
although there are a spin coat method, the cast method, vacuum deposition, etc. like the 
above, the point of the homogeneous film being easy to be obtained and being hard to 
generate a pinhole to a vacuum deposition method is desirable. When adopting a vacuum 
deposition method as thin film-ization, although it changes with crystal structures, meeting 
structures, etc. which are made into the class of compound to be used, and the purpose of the 
molecule deposition film, as for the vacuum evaporationo condition, it is desirable to choose 
suitably whenever [ boat stoving temperature ] generally in 50-450 degrees C, a 10-6 to ten to 
3 Pa degree of vacuum, the evaporation rate of 0.01-50nm/second, the substrate temperature 
of -50-300 degrees C, and the range of 5nm - 5 micrometers of thickness. 
[0151] A desired organic electroluminescence display device is obtained by making the thin 
film which consists of matter for cathode on it form by approaches, such as vacuum 
evaporationo and sputtering, after formation of these layers, so that 1 micrometer or less may 
become the thickness of the range of 50-200nm preferably, and preparing cathode. 
[0152] Although it is desirable for it to be consistent by one vacuum suction, and to produce 
from a hole injection layer to cathode as for production of the layered product of this organic 
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electroluminescence display device 3, it is also possible to make production sequence reverse 
and to produce it in order of cathode, an electronic injection layer, a luminous layer, a hole 
injection layer, and an anode plate. Thus, luminescence can be observed, if + is impressed for 
an anode plate and it impresses about electrical-potential-difference 5-40V for cathode as a 
polarity of -, in impressing direct current voltage to the obtained organic electroluminescence 
display device. Moreover, even if it impresses an electrical potential difference with a reverse 
polarity, luminescence is not produced at all, without a current flowing. Furthermore, in 
impressing alternating voltage, only when an anode plate changes + and cathode changes into 
the condition of -, it emits light. In addition, the wave of the alternating current to impress is 
arbitrary and good. 

[0153] Moreover, a protective coat may be prepared in the whole front face of the organic 
electroluminescence display device 3 including cathode (cathode) 303. For example, the 
inorganic protective coat consists of what distributed Si02 in Ce02. Performing formation of 
the inorganic protective coat 5 with the sputtering method, the ion plating method, vacuum 
deposition, etc., thickness makes 1-100000A 500-1 0000A preferably. In this case, after it 
forms cathode (cathode) 303, without returning into atmospheric air, formation of an inorganic 
protective coat is continuously formed in a vacuum, or can be conveyed by the conveyance 
system in which conveyance in nitrogen gas or an inert gas ambient atmosphere is possible, 
and can be again formed into a vacuum. 

[0154] The substrate 4 which counters puts on the top face of cathode (cathode) 303, and, 
thereby, an organic electroluminescence display device is carried out cutoff and the closure 
from the outside. Of course, a substrate 4 is not cared about, even if the film which contains 
the low penetrable metallic oxide or penetrable low nitride of moisture beforehand is formed. 
[0155] The cutoff and the closure from the outside are performed by the thing by which it was 
prepared in the periphery of the field which faces the substrate 1 of a substrate 4 by the 
applying method, the replica method, etc. and for which an opposite substrate and the 
transparence substrate 1 of each other are mostly stuck through the frame-like sealant 2. The 
sealant 2 consists of heat-curing mold epoxy system resin, ultraviolet curing mold epoxy 
system resin, or room-temperature-setting mold epoxy system resin that a reaction starts by 
microencapsulating and pressurizing a reaction initiator. In this case, opening for air recess 
etc. is prepared in the predetermined part of a sealant 2 (drawing abbreviation), and the 
closure is made perfect. The closure of the opening for air recess is carried out into vacuum 
devices by either of the above-mentioned hardening mold epoxy system resin, or ultraviolet 
curing mold resin into a reduced pressure ambient atmosphere (1 .33x10 to 2 or less MPas of 
degree of vacuums are desirable), nitrogen gas, or an inert gas ambient atmosphere. 
[0156] The epoxy system resin in this case uses the bisphenol A form, a bisphenol F form, the 
bisphenol A D form, a bisphenol S form, a xylenol form, a phenol novolak form, a cresol 
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novolak form, a polyfunctional form, a tetra-FENI roll methane form, a polyethylene-glycol 
form, a polypropylene-glycol form, a hexandiol form, a trimethylol propane form, a propylene 
oxide bisphenol A form, hydrogenation bisphenol A forms, or such mixture as base resin. 
When forming a sealant with a replica method, what was film-ized is desirable. 
[0157] About the substrate 4 which counters, you may form with glass, resin, a ceramic, a 
metal, metallic compounds, or these complex. JIS In the trial based on Z-0208, although it is 
desirable for the thickness to be [ for moisture vapor transmission ] below 1 g/m2, 1atm, and 
24hr (25 degrees C) in 1 micrometers or more and it may choose from these base materials, 
what has said closure film is desirable, and it is desirable to use the existing flexible resin base 
material. 

[0158] In addition, this sealant needs to have structure which can take out a part of transparent 
electrode and aluminum cathode as a terminal and a lead wire. Although it has structure which 
the terminal and the lead wire for taking a flow outside through a sealant from the well-closed 
container by which the closure was carried out through the sealant are formed, and can take 
this out from the anode plate (anode) 301 prepared on the substrate, and the cathode 303 
which consists of a thin film pattern of the matter for cathode formed on it on both sides of 
these anode plates and organic electroluminescence layers 302 also in said drawing 9 , the 
drawing 9 smell is omitted. 

[0159] Moreover, in this invention, moisture is absorbed, or the stratification of moisture, the 
ingredients (for example, barium oxide etc.) which react can be carried out to the above- 
mentioned substrate, and it can also enclose in a well-closed container. 
[0160] In the organic electroluminescence display constituted as mentioned above Since the 
transparence substrate 1 and the opposite substrate 4 of each other are stuck through the 
frame-like sealant 2 By forming the container which seals an organic electroluminescence 
display device completely by these, and forming the film which contains said metallic oxide and 
nitride in this The organic electroluminescence display device containing an anode plate 
(anode) 301 and cathode (cathode) 303 grade prepared by the opposite substrate 4 and the 
sealant 2 on the transparence substrate 1 can be completely closed from the outside. 
Especially, osmosis of the moisture from the cutting plane of a substrate can also be 
suppressed, the interior can be maintained in the condition of low humidity, the moisture 
resistance of an organic electroluminescence display can improve further, and generating of a 
dark spot and growth can be controlled further. 

[0161] In addition, said configuration which encloses the base material and the above- 
mentioned organic electroluminescence display device of this invention is one mode of this 
invention, and a configuration including the base material of an organic electroluminescence 
display device configuration and this invention is not restricted to these. 
[0162] 



file://C:\Documents and Settings\arobinson\Local Settings\Temp\notes335BF6\6. JP2003-... 10/9/2007 



JP-A-2003-243155 



Page 33 of 44 



[Example] Hereafter, although an example explains this invention concretely, thereby, this 
invention is not limited. 

[0163] Each substrate shown in one or less example was produced, the plasma film production 
equipment 100 shown in drawing 4 in the example shown below when performing plasma 
electrodischarge treatment - using - plasma generating - the JEOL Co., Ltd. make -- RF 
generator JRF-10000 were used for the power source. Moreover, it was with what covered the 
alumina covering processing dielectric which carried out sealing of the ceramics (alumina) after 
thermal spraying using the inorganic material to this using the electrode base material made 
from stainless steel, and was used as the electrode. Reactant gas used the gas of the 
following presentations. 

[0164] (Reactant gas for oxidation silicon film formation) 

inert gas: - argon 98.25 volume % reactivity gas 1 :hydrogen gas 1 .5 volume - one side of a 
PET film with a % reactivity gas 2:tetramethoxy silane steamy (it is bubbling with argon gas) 
0.25 volume % (substrate A) thickness of 100 micrometers - said plasma film production 
equipment - using - a power source -- the JEOL Co., Ltd. make - using RF generator JRF- 
10000, it is an electrical potential difference with a frequency of 13.56MHz, and the power of 
20 W/cm2 was supplied, and plasma generating was carried out. The plasma style which 
made it generate was injected on the film front face, film 1 1a of oxidation silicon was formed 
until it became the thickness of 500nm, and Substrate A was obtained. 
[0165] ((K) Substrate) said substrate A top - the aforementioned plasma discharge device 100 
- using - the JEOL Co., Ltd. make - using RF generator JRF-10000, it is an electrical 
potential difference with a frequency of 13.56MHz, and 40W /of power of 2 is supplied cm, 
plasma generating was carried out, the plasma style which made it generate was injected on 
the film front face, film 1 1b of oxidation silicon was further formed by the thickness of 70nm, 
and Substrate K was obtained. 

[0166] The supply voltage of the RF impressed at the time of formation of the outermost 
superficial layer is changed, and it was made to become a value (0.1%) smaller than the 
oxidation silicon layer which adjoins carbon content in Substrate K. 

[0167] The carbon content of the oxidation silicon film of each above-mentioned substrate was 
measured using XPS surface analysis equipment, respectively in the phase which formed the 
film, respectively. Although especially XPS surface analysis equipment is not limited and any 
models could be used for it, in this example, ESCALAB[ by VG SAIEN tee fix company ]-200R 
was used for it. To the X-ray anode, it measured using Mg by output 600W (acceleration 
voltage of 15kV, 40mA of emission currents). When pure Ag3d5 / 2 full width at half maximum 
prescribed, energy resolution was set up so that it might be set to 1.5-1.7eV. Before 
measuring, in order to remove the effect by contamination, it is necessary to carry out etching 
removal of the surface layer equivalent to 10 - 20% of thickness of the thickness of a thin film. 
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It is desirable to removal of a surface layer to use the ion gun which can use rare gas ion, and 
helium, Ne, Ar, Xe, Kr, etc. can be used for it as an ion kind. In this measurement, the surface 
layer was removed using Ar ion etching. 

[0168] First, the range of 1 100eV was set up at intervals of [ of 1 .OeV ] data incorporation from 
OeV of binding energy, and it asked for what kind of element is detected. Next, the narrow scan 
was performed about the photoelectron peak which sets incorporation spacing of data to 
0.2eV, and gives the maximum reinforcement about all the elements except the detected 
etching ion kind, and the spectrum of each element was planned. The obtained spectrum is 
COMMON made from VAMAS-SCA- JAPAN, in order to lose the difference between a 
measuring device or the content calculation result by the difference in a computer. DATA 
PROCESSING After transmitting on SYSTEM (Ver.2.3 or subsequent ones are desirable), it 
processed by this program and the value of carbon content was calculated as atomic number 
concentration (atomic concentration). 

[0169] Moreover, before performing quantum processing, it is Count about each element. 
Carry BURESHON of Scale was performed and smoothing processing of five points was 
performed. In quantum processing, the peak area reinforcement (cps*eV) which removed the 
background was used. The approach by Shirley was used for background processing. It can 
refer to D.A.Shirley, Phys.Rev., B5, and 4709 (1972) about the Shirley method. 
[0170] It K Attaches and Substrate A and the result of having performed the following damage 
resistance trial are shown in Table 1. 

measurement» of «damage resistance - the pickpocket after pushing the probe which stuck 
steel wool on the 1x1 cm field, having applied the 250g load in the thin film side of each 
substrate and making it reciprocate 10 times - the number containing a blemish was 
measured. 
[0171] 

[Table 1] 

s 



[0172] It turns out that the substrate with which carbon content formed further the oxidation 
silicon film with carbon content smaller than this in the outermost surface in the outermost 
surface compared with the substrate which has only the oxidation silicon film which is 0.2%, 
and which has the thickness which is 500nm is excellent in damage resistance. 
[0173] The organic electroluminescence display 1 as showed the sectional view to (a) of 
production drawing 10 of an example 2 organic-electroluminescence display was produced. 
First, it was with the sintered compact which consists of mixture (atomic ratio ln/(ln+Zn) =0.80 
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of In) of indium oxide and a zinc oxide as a sputtering target on the field which has the 
oxidation silicon film 1 1a and 1 1b of Substrate K, and the field of the opposite side, using the 
substrate K produced in the example 1 as a substrate 1 , and the IZO (Indium Zinc Oxide) film 
which is transparence electric conduction film was formed by the DC magnetron sputtering 
method. That is, the inside of the vacuum devices of a sputtering system was decompressed 
to 1x10 - 3 or less Pa, and after introducing in vacuum devices until the inside of vacuum 
devices was set to 1x10 to 1 Pa in the mixed gas of 1000:2.8 by the volume ratio of argon gas 
and oxygen gas, the IZO film which is transparence electric conduction film was formed 250nm 
in thickness by the DC magnetron method at target applied-voltage 420V and the substrate 
temperature of 60 degrees C. After performing patterning and considering as an anode plate 
(anode) 301 , the transparence support base which prepared this transparence electric 
conduction film was cleaned ultrasonically on this IZO film by i-propyl alcohol, it dried on it with 
desiccation nitrogen gas, and UV ozone washing was performed on it for 5 minutes. 
[0174] On the transparence electric conduction film used as this anode plate 301 , through the 
rectangular hole vacancy mask, with the vacuum deposition method, the organic 
electroluminescence layer 302 was formed because the ratio of an alpha-NPD layer (25nm of 
thickness) and the evaporation rate of CBP and Ir (ppy) carries out the laminating of the vapor 
codeposition layer (35nm of thickness) of 100:6, BC layer (10nm of thickness), three layer 
(40nm of thickness) of Alq(s), and lithium fluoride layers (0.5nm of thickness) one by one (not 
shown in a detail at drawing 10 ). Furthermore, the cathode (cathode) 303 which consists of 
aluminum of 100nm of thickness was formed through the mask with which another pattern was 
formed. 
[0175] 
[Formula 5] 
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[0176] Thus, under the desiccation nitrogen air current, further, as a substrate 4, Substrate K 
was laid on top of the obtained layered product so that the closure film 1 1 a and 1 1 b might 
become on a front face, and the organic electroluminescence display device was closed. 
[0177] when it put on the field which faces the substrate 1 of a substrate 4, it was formed in it 
so that the perimeter of an organic electroluminescence layer might be surrounded (the 
applying method, replica method, etc.) - mostly, by the frame-like sealant 2, substrates 1 and 
4 were closed to lamination, and the organic electroluminescence display device 3 was closed 
to the building envelope. As a sealant, photo-curing mold adhesives (Toagosei Lux truck 
LC0629B) were used. The organic electroluminescence display 1 has the structure where the 
lead wire and the terminal which flow with a part of transparent electrode and aluminum 
cathode were pulled out on the substrate 1 of the outside of a sealant. Thus, the organic 
electroluminescence display 1 was produced ((a) of drawing 10 ). 

[0178] A plasma style is formed and injected on the same conditions as the time of producing 
Substrate A for each plasma film production equipment, respectively, next, the approach 
shown by drawing 7 using two plasma film production equipments - (-- theta [ in / for each 
equipment / drawing 7 ] - respectively - 45 degrees - carrying out -) - The oxidation silicon 
film was formed in two cross sections, the front face of a sealant, and the front face of the 
outside of the sealant of a substrate 1 the plasma film production equipment side of the 
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substrate 1 of the organic electroluminescence display 1 , and a substrate 4, conveying the 
produced organic electroluminescence equipment 1 by the belt. Subsequently, the organic 
electroluminescence indicating equipment was rotated 90 degrees to the migration direction of 
a belt, the installation location was changed, and the oxidation silicon film was made to form in 
an unsettled cutting plane, the front face of a sealant, the front face of the outside of the 
sealant of a substrate 1, etc. further similarly. The time amount of conveyance is adjusted and 
it was made for the thickness of the formed oxidation silicon film to be set to 500nm. 
[0179] Subsequently, using the same equipment, it is the same conditions as the time of 
forming oxidation silicon film 1 1 b of the outermost surface of Substrate K for plasma 
generating conditions, the oxidation silicon film with a thickness of 70nm was further formed in 
each cutting plane etc., the oxidation silicon film 1 1a and 1 1 b was formed in each field of the 
upper and lower sides of an organic electroluminescence display, and all four side faces 
(cutting plane), and the organic electroluminescence display 2 was produced ((b) of drawing 
10 shows). 

[0180] In addition, etching-resist ER-235N (Toyobo make) is applied to the field which has the 
terminal and lead-wire pattern which flow in the electrode of the outside of the sealant of the 
substrate 1 of the organic electroluminescence display 1 as a resist ingredient. It exposes 
through the terminal and lead-wire pattern mask which flow in a transparent electrode and an 
aluminum electrode. It was made to expose a part for a terminal and a lead line part by 
carrying out plasma etching to them using the ingredient gas which made C4F8 the subject 
with the conventional method too, after forming a resist in parts other than this terminal and a 
lead-wire pattern with a conventional method. 

[0181] The following evaluations were performed about these two organic electroluminescence 
displays 1 and 2. 

«evaluation-criteria 1» The 50 times as many enlargement as a display was taken 
immediately after enclosure. The area rate of increase of the dark spot which took the 50 times 
as many enlargement as this after 300-hour preservation, and was observed under 80 degrees 
C and conditions of 80% of relative humidity was evaluated. 

[0182] «evaluation-criteria 2» The 50 times as many enlargement as this was taken 
immediately after enclosure. After repeating the bending test which bends and returns a 
display device at 45 degrees 1000 times, the same retention test as evaluation criteria 1 was 
performed, and the rate of increase of dark spot area was evaluated. 
[0183] The area rate of increase evaluated evaluation criteria 1 and 2 by the following criteria. 
The place which compared these enlargements, set the organic electroluminescence display 1 
to 100, and evaluated the rate of increase of the area of the dark spot after preservation about 
the organic electroluminescence display 2, Are less than 10% and the film of oxidation silicon 
is formed in the cutting plane around the well-closed container formed by the resin substrate 
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(substrate K) and sealant which have two closure film from these results. Compared with the 
organic electroluminescence display 1 using Substrate K in which the oxidation silicon film was 
formed only to the up-and-down substrate side, it is clear that the organic electroluminescence 
display's 2 which covered the perimeter by the oxidation silicon film completely the area rate of 
increase of a dark spot is small. Especially, the increment in a dark spot was remarkable in the 
part of the perimeter of a display. Moreover, the difference was still more remarkable when a 
bending test was repeated. 

[0184] Although the ingredient (for example, barium oxide) which reacts moisture with 
adsorption or moisture was not enclosed in the display device at this example, it does not bar 
enclosing these ingredients in a display device. 

[0185] Like the organic electroluminescence display 1 of example 3 example 2, the 
polyethylene terephthalate film with a thickness of 100 micrometers was used instead of 
Substrate K as substrates 1 and 4, and the organic electroluminescence display as (a) of 
drawing 5 which closed the organic electroluminescence display device in the sealed container 
with the same methods of four was produced by two polyethylene terephthalate films and the 
sealant. Like this, as shown by drawing 6 , two plasma film production equipments 100 of 
drawing 4 are used. As a power source the JEOL Co., Ltd. make -- RF generator JRF-10000 - 
moreover, as an electrode A base material uses thermal spraying and an inorganic material for 
stainless steel and this, and its ceramics (alumina) is in them with the electrode covered with 
the alumina covering processing dielectric which carried out sealing. As reactant gas Using the 
gas of the following presentations, it is an electrical potential difference with a frequency of 
13.56MHz, and the power of 20 W/cm2 is supplied, plasma generating was carried out, and 
tin-oxide film 11a of 500nm thickness was formed in the substrate side as similarly shown by 
(a) of drawing 1 1 , and the cross section on all sides at coincidence. 
[0186] (Reactant gas for tin-oxide film formation) 

inert gas: -- argon 98.25 volume % reactivity gas 1: - hydrogen gas 1.5 volume % reactivity 
gas 2:dibutyltin diacetate 0.25 volume % (it is bubbling about argon gas to the liquid heated at 
60 degrees C) 

Furthermore, with the same equipment, the conditions of a plasma discharge device were 
changed into coincidence, it is the same conditions as the conditions when performing the 2nd- 
layer film formation of said substrate K, i.e., a frequency, (13.56MHz), and the power of (40 
W/cm2) was supplied, and film 11b of oxidation silicon was formed by the thickness of 70nm 
((b) of drawing 1 1 ). 

[0187] subsequently, the same equipment - the substrate side of the opposite side - the 
above-mentioned substrate - and - and the same 500nm tin-oxide film 1 1a as what was 
formed in the cutting plane on all sides -- and 70nm oxidation silicon film 11b was continuously 
formed on the respectively same conditions as the above, and the organic 
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electroluminescence display 3 covered by the closure film by which the front face of a well- 
closed container consists of tin-oxide film and oxidation silicon film completely was produced 
((c) of drawing 1 1 ). When said same evaluation per this organic electroluminescence display 3 
was performed, also when [ which was small (5% or less) ] a bending test was repeated, it was 
checked like the organic electroluminescence display 2 again that there is little generating of a 
dark spot. 
[0188] 

[Effect of the Invention] The long lasting organic electroluminescence display which sealed and 
closed various electron devices, such as an organic electroluminescence display device, and 
the outstanding approach of protecting from the effect of moisture was acquired, and was 
excellent in damage resistance by this approach was able to be obtained. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the resin substrate in which the closure film was formed. 
[Drawing 2] It is drawing of the organic electroluminescence display which closed the organic 
electroluminescence display device in the well-closed container showing one example. 
[Drawing 3] It is drawing showing another example of the organic electroluminescence display 
which closed the organic electroluminescence display device in the well-closed container. 
[Drawing 4] It is drawing showing an example of plasma film production equipment. 
[Drawing 5] It is the sectional view and plan showing an example of the organic 
electroluminescence display which sealed the organic electroluminescence display device. 
[Drawing 6] It is drawing showing an example of the equipment which has arranged two 
plasma film production equipments. 

[Drawing 7] It is drawing showing an example of equipment which performs film formation in 
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the substrate cross section of an organic electroluminescence display efficiently. 
[Drawing 8] It is drawing showing an example of the organic electroluminescence display 
which sealed the organic electroluminescence display device using the substrate from which 
the cutting plane was cut so that a taper might be formed. 

[Drawing 9] It is the sectional view showing an example of an organic electroluminescence 
display. 

[Drawing 10] It is the sectional view of the produced organic electroluminescence display. 
[Drawing 11] It is the sectional view of the produced organic electroluminescence display. 
[Description of Notations] 

1 Four Substrate 

2 Sealant 

3 Organic Electroluminescence Display Device 

301 Anode Plate 

302 Organic Electroluminescence Layer 

303 Cathode 

100 Plasma Film Production Equipment 

101 Base Material 
105 Power Source 
35a Dielectric 

35b Metal base material 

S Resin substrate 

11, 11a, 11b, 12 Closure film 
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DRAWINGS 
[Drawing 1] 
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[Drawing 6] 
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[Drawing 8] 



[Drawing 5] 




[Drawing 7] 
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[Drawing 9] 



a 



[Drawing 10] 




[Drawing 11] 
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**©J>Ha*Bl91flt?J:5K:»tf?>*K ro©«t£|sJ± 
9, 9>U < 4 i^ro©S^©W»fffl(c t ^MfMbftX 

go 

[0011] 2. Mia«H^©a^BR^»rffi, 
v~AtWJSIf©£-CK:. ^BMfc»Xtt8ffc»*£*r 

■r tfc uwft*3*ra,»«c 
smib 1 (ctais©wti* u h p a 3 * 9 -fe 

go 

[0 0 1 23 3. *r8i:£U*hn;U3*?-fe>*^brcS 50 
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£&. &t>\ i^*s»R©i«ifc*-^ »u 

* h PA 3 * » -fe > *&ii*#f©*HS*W 0 Hto J: *) K 

h p a 3 * 9 *>zmim*zftiixfr mmtztttixD 
s/-**f* & j&jss nfc®ffl§si©&-o©a«©4>fc 
< 4 fcfljWriBfc. ^Miwfc*x»afb«*«*rrsit* 

PA 3 * ? -fe>^^3R?-©i*±^ffi. 

[ o o i 3 ] 4. mmommmRvmm, 
AWM©£-ac, ^«BiMt»xttSffc«i**rr« 
**4>fc< bh iM»«r*ci*w«4-r*awa3«: 
fst&©#&* u * h p a 3 * 9 >a£s**?©it±# 
& 

[0014] 5 . IWBa»!Kfc»XttSft!ft%£*rt/. 
SUf # 1 0 0 n mfiUir* < 4 1 ©©)!£. W 

9 X v j* K «t 0 Mt S C t tftft 4 -T * MSB 3 XB 4 
K:f2i8©W^ I/* h PA 5 * » 42>X^^-?-©i*± 

[0015] 6 . *mEXB*^ffi£$©EWt*5^ 

wmommc j: o ? 5 x vw« 4 r s c 4 0 & 
*) . amwi*xH»w*£*"*-aii>fc < 4 1 n© 

StylB 5 KE«©W«i U^hPA5*?-fe 
^F©M±^i*o 

[0016] 7 . fflre^s^^&ffiR&ttnffiB. 
^-;w^ffi©±-c{c, ^mufbftxtta^fcfw*^ 

6 (CiaiS©W^ X L/#hPAS*yfe >^^^-f-©K 

[0017] 8 . «na4aiBMfc*x»aft!»*«rr s 

R©. ^JP* 5 1 0 0 n mfel±T?* *) , »R©^ffiK 4 
Mic. ^H^k^XB^fc^^t, Mfl[*S7 0nm 

*»sw % c t mm t t * Mia 6 xb 7 cc^m©** 

il^^hPA3^9-fe V'X^fRT- ©*f±^& 
[0018] 9. 100kHz %iB*fcWH8WEr, 
lo, lW/cm J JW±©*^ffi^0)K*S#5C4 

^iitmiT-sirfas ~ 8 ©i>rn* 1 ^(ctaig©w^i 

h P A 3 * v -fe >^*w3(W-©tf Jfc&ffi. 

[0019] 10. ^«Mfb«xi*a^is»*^b» n 

JW« 1 0 0 nm«±t?*Si!>^< 4 fc— MCltRWIk* 
ffi^c^Jl^k^XB^b^^Wb, o. 
2%«T-C* i 3. flW*S7 0nm%aAft^H*8»L 

?cc 4^^m4-rs7K^©^±)io 
[ o o 2 o ] tta*««*©is*v ±ia©«(c j: <o 



(4) 

5 

[0 02 1 ] ^yx^U>f-U7^U>-h7^;I/A^cr) 

jK»***±-r*fc«>» ttWI^^AAtc. ««10 0n 
m«±, #gb<B5 0 0nmfcLh<!:t,^J:5iC&£II 10 

*#©&±effittifti±"$-&#. *«wk*»i»t» % 
troftHi e Lm^m+mon??^ a ***** & **± 

U *#©IW*|SiK fcifctctt, «^±M«^)RSKb» 

BcjfcS $ ftfc^Bi§i§£1f /Sir 4Sfi©«J»fiiK: fcjg 
aw* c 4 * «fc o &&3mam<* c t Lfc*>© 
r&£o 20 

[0 02 2] WT*»98Koht. 0*ffll>T^J6©?& 

«*sMii-rs. «ra©«fc5«:. &jiji«*-rsfiMmt 

B, BEasyRT-Wt^WXSjKBttofilifnBSHB 
«R-hfc»J*t,fc«. tvfB*#©SS&£&T;$l*fc® 

mxmmmmktirzifm-WMxbz,. 

[ 0 0 2 3 ] 0 1 B, Mia, 053.BWOO 0 3 6 6 6 5 
j£bfc#'Jx*l/>^l/:7*U-h (PET)^©$}flt 

[0024] zt\hm&mkm*zwnwB&m,> 

* ©* # 3 (c£fc>tt fcif >f Xic#r^ 0 . cn*a 40 

[0 02 5] frflBWmE L«SyRW17-^-f 

*a£btf, Hie, ^©MBK, *#©jgjfi14©ffit,^ 
£J:»R:«fc#b8ft7^©ffi#*Ki9£fctf, iPH 1 

[0026] commi&z^-? zmmE so 
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®m®&mc®± v icMWi e l m7mm>-mm 2 ic 

Kbit. ccK*jt»r. 1 tswiitttte s &cjms£f JhR 

1 1 &p>ftz>w®x-b d . 2 b^~;w, 3 t/mwfe l 

[ 0 0 2 7 ] X. H 3 KB, ttflBSK S ©W«J©flSfC*f 

ihjg (*t*wu iso'i 2) *wrsa«*ffl^T# 
^b^w^ELg^g©«ij©-0!i^L/c o mmi 

[0 02 8] |WBH2(Ctot»TttlJirJ-Si. ^EL^ 
tt. 2o©»RU8«fcDtS±tm2«:«fcor* 

J^TfcEIJA©;*!*. W*>. #«EL#?©as«. *l» 

ft*lfil3&»6©*»*l»»*S»©ftA«:-3l>TB. Wit 

T£EPB^3ftfcKffi©$J»rffi:&>& > BPfcaSKiBfcStf 
urw&*i«i*»6©*»©iBl«:W L"CB«±iW# 

©*#©«j»*ifc«w** < . m^mm.<D, mwvmm. 

[0 02 9] X, H3fcmSftSJ:5tt«fflia«S©W 

w«:s±fl! 1 1 sj>* 1 2 s»s 1 zm^ftm&tc 

*5C^TB, W^EL^^^B. «±*m2K3iiatt© 

fl&>*m*ffli> m v . c ©^±w*4^o*±T©a«© 
initio i ©fiNfiB $ n/c-en^n©s±ii 1 1 

[0030] o*u«t*6. m±mm^ftmm^m 
mitmomonM^tixi^mmomm (®mm) 

©, ^b*?, m^mmomm^m^^at^t 
3wa*^-n». x> s±tmi©»»*a^-r. ss^t 

^©^*|Bj±3^-5fc©KB, ^B0»«ffi*e> 
[0 03 1 ] lot, *«IBtt, Z<DWSi'7vX*v i> 

*}±-r */c&©^*sffi-r* 4>©-c** 0 



[0032] xmitztitt, mmm?, %mi< 

[ 0 0 3 3 ] $2SHJ», W8IE L^ifH^©^^ 

iM^^mbtcm, mmnmmmtzmm io 

©$fft®£1M^>~;W£^fc < 4 *>*«OTffi 
(SfM) fc, *^14©ffic>£Jll8{b«W;i:g{b^* 

(Cct-SW^E Lft^S^©1t^^*©^b£l»± 
[0 034] ffiot, *^©-^ti UT«\ 

[ 0 0 3 5 ] wwmmt i«, mnfthMitmz 

j&»i*ffli»fc«ia«ffcai>i«*5/»«ii9*ffl^ a c 4 

»%«ns"rs*<o«jii3s«*ii. tows. 30 
iit*K*sarf s 4 m ttmmmm^mm* mm 

[ 0 0 3 6 ] X, C*l6©3KyR?**»* 

©ffi^±ii*iiflw- a & ©r * £„ 

[0 03 7] *©ajltt*Sffil»»JhJ«®tm4 OTttifc 

mtmbx^z. 40 
[0038] &mm<t®!&wzmmzm?mt,z, 

x. isit, x*9*y>y. cvd& atm*) 

i> «fc l***. iJ>& < 4 l>iilHS 

\,\ mvznmxomntcj:*) 75 zvvmtbit 
■y'vxvmz. mmmm^-^mb-rcmmm^o'pu so 
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< 4 fcSStfJWilifclfcSfttt* C tX, >m < 4 fc^ifl 

m (K®) mmtzmft, mbtcmm^so 
imp** mtt&frfrh?, ^vx-mv-mvcwm 
m (mom) *btc^w$:&mzctxi£m.<Di®mc 

«©#m-c* so* &n«$rir?» sci, siEtt// 

«*«UB£®4». A^EKifi^Kj*S 0. 2 0 k P 
a~l 1 0kPa©E#T, »* L< »9 3 k P a~ 1 
0 4 kPa©E#Tr&£. 

[0039] ±§m.75X'?&K.m^htiz*8mo± 
mmtmm>i l zm<t®zt;mmzm±mt bxnm 

[0040] ifmwKte^xnm&mw\mm^zmt 
mz-sm-rzmitis^x. ^mtztu, ztiz^is, 

[oo4i] &miV!mwzmt®k bximitm 
*. mt*z>. mu>v*^ wtxx* i to 

mxw&M&itm* mmmm. «3ft**>*©& 

[0042] mmmimwmm^ ^©©, ux* v 
Tmtybmx* j $>7kft*m-?ctfrp>mmm : 7-z% 
McMmtbiK st&tkg*. x. mant**><Dta 
^ sio x N,, t i o x N v 4i>^ffi^r^§n, mm 

mm&<D&xi>£t)-mm*b\,\ 

[0043] 0. 4^x/(x + y) ^0. 8 

witfx = ox&zmG. t%t>%s i N-ctaj&f** 

aSW>. BBRM^. ^SM^©tb$5iXPS (VG1J- 
^x>^^7^ *£tti{ESCACAB-2 00R) S 

[0044] *»WKJ81>T. ^MK^bigJ^Utt^b^ 

t o o 4 5 ] x. ctit><D£mw.it®mmmtmzB 
m?z>tc#>(Dm&tiztbx^ mz.imm&mit£ 

mux, fs/ik mw. ®m>-rti<DW&x$>-oxm 
t>isw mom^aztotmm^mmxx 

&mtO:*)mt2i!:X&ffl?Z>. X> ®mxmibx®i 



c o o 4 6 ] ^m&mitsmt bx, mitmmm^m 
~ (5) vm2tiz>itGmvmL\,>. 

[0 047] 

[ffci] 

-fi§5£(2) 
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* [0 04 8] 5^ R^frfcR,^ *3RJH^*fcttl 
ffi5©S£*T. n 1 mmmm. 
[0049] -*« ( i ) r*sha,*t£<»©W£ or 

». ^*f--rf^*y5/0+*> (HMD SO) . f-h? 
yMPJ'OW (TMDSO) . 1, 1. 3. 3. 
5, 5-^+*^f-*FUJ/n**>*W)Stfi&*lS. 

[0050] 

Hfc2] 



/R22 \ R» 
R ai 4-Si-04-SI-R„ 

\ R 23 /n1 R 26 



-«3t(3) 



4p> 

\ R 32 /n2 



[0 05 1]^, R„fcJ:tHl„tt, fcmm^ZtciZ «^h'J^h+^7> 1 y?;l/hUih + 
[0 05 2] ( 2 ) -cmZtlZit^WOMt bX 

it. ^fjt^A'i/i'VLT'Y'y^n^y, 

[0 05 3]-*££ (3) 

(R 41 ) n S i (R 4I ) «_. 
5S*, R 41 W»R„tt, 7K*M : f*fc«lffi©a^ 30 
I", ntt. 0*63*t?CD«SR%Sf. 

[0054] -Has ( 3 ) r^sns. w«a*<t^« 

©WiLTtt. fHih+'»7> (TEOS) , 



h*->->7>. n-^Pb';l/h 'Ji|-^i/7>, n- 

^^7>, b-^h yy h*^>-5> v b-;Vh 

[0055] 
HfcS] 



Rj3 «58 

[0 05 6] S*, Att. mS^*-50»B2ffi©«%^ 

**-T. R„*i«fcc;R„. R >4 *J:O t R..tt»£t/CSl 

[0 05 7]-$5£ (4) KfcHT, A<bLTji?*L< 
t«U8£*SWi. Ba!»1^3©2flSO*-C*&. R 



40 R, 1 ~R„l*»*KB*JRR : ?-. y*;Ht*fctt7 3 

[0 05 8] -«£ (4) xmftZ>tt&®<DMtLX 
it, 7 5 SSf-JlY S?.»« 

7J^7>, ^W5/Fy^^>7>, ru 
;i">7>. yx^7 5^ r-y^ 

50 5>> 3-^?^7 5^7 , Pb - ;Uhy^^;l'^7>. 3 
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;i-7 5^) l- h yy^ju^y^-f tr;i/$/7> % s?r~y >s>.rf*jus/9>» bx (yy^ 

>/-,0\ b* (x^;bT5 y) i?J?Jll/7>< b* ^7x-;l^>^>^#s&tf 6ft£ 0 

(•^W^) W?;^7> 1 (7^7 5 [0 05 9] (4) fcfc^Tv #(CW*Uvfb£ 

y) s?y*;l^7>, 2-7 5^x?;V7S^^^y «»HB5S (5 ) T*3ti.&t>©"Caa. 

^;l/7*~;l^>7>. 3- (4-^^t^7^7' [0 06 0] 

obVP) h y^g=-;i/*x7>, w^7*-;i/t^7^* Mb4] 
-ASit<6) 

R e2 — SI-NH-SI-R,, 
Re3 R«e 



[0 0 6 nS*, R.»*6R..tt**i-ftilk4K*« 
r. ) -»S (5) K*il»t:R. 1 *6R..liMWtC«« 

tt©«£* ew* u < bj&rk i-io ©fc{t**asT 

*9. <fc0*?*l,<BR. 1 *i&R.,©Sfc*<&<4fc 
2ofc £ fcr>*R 6 >£R 66 ©5%4>ft< 4fc2o#y*;W 20 
S©&©T£>& 0 -«S (5) T^3tl4^^»OW4 
UTB. 1. 1. 3, 3-?b*J**JWl'91?>* 
1, 3-^(?on^^) -1, 1, 3, 
7y^y^5if>, M^^i^s^tf:/. l, 3 

-V>£~)1- 1, 1, 3, 3-f-h7^^;Vy^-51f> 

[ 0 0 6 2 ] X. BMb*X*«j£-r4fc»fcttfljttf. 

[ 0 0 6 3 ] X. EKBI«#**fi«#a*IJrje«£T 
±iB#«MyiMb^W4«*^-eT. SMT-4^M so 

[0 06 4] IK. J: 9 fc. H#©^lttfi^ 

[0 0 6 5] Cti&©K£ft#*«:#LT. I«©3?r 

i 8jws*. *#wkb, ^y* a, r*=f 

0. 0-9 9. 996iUTJRl6tt^*«lft-r*. 

[0 06 6] Cft6©#«^b^*KiEtt:tf*4 0 

«fc o ^»{bBnto»tt«f fc»**^-*lloiR*tt** 
Wra*. ait. ^^x^ois^feftiiWIWi/il*^ 
T&t 4t\ ^jmwb««(r>»a<bw*d«"r*ii*«: 
imm+zmzuzctwm (mm^mzmtz so 



[0067] CttB. J^^XTffi, » £&ft 4 

4Jfc«t,-c. *^75Xvj£?B*aMfciWE-raK 
l>c4fCj@Hf £. H*©£StB. M(c%fctt«#X.. 
U». 5JM!*£j»*.TS*tra4. «©®*T*ft£© 

[0068] m*(Di%m%mm%o. 2~5»s%4f 

&Ktt«a-r*«Ktt«% 100kHz &jU*.&AJ9% 
WIT. -i.-^. lW/cm , £U:©«#*#l&LT:77 

bx\mm bicv-i >mmbx^z c turn* o 
if*. 

[0 069] £©$&*#&*«, ±{C«S©M«3»4ffi 

i&«*{ctt#o. ««KH«iirrs«E©wa«©jii«» 
4\ aotftiwt***** < ft sb 44>ft < & 

m»3ti*r< fto. «w>©£*«*«6 <rc4#"t? 

[0 07 0] *a»©**±tt*i*aSfc»KJ&lS;*ftS 
1 0 0 n mfeLh. 0 * 0 < B5 0 0 n m&JL©)IJf £W 

*S*4-J-6C4tCj:D. r>t>m£i£acL/t9iiJ$hr 

Wfif©»tttt 5 f o ©fl^-em/c 4 * ©IS 3 ^fc J: 0 M 

Mi 4 » ©sct«)KiB» h <mm*>x> vmn mm 
s. 

[0 07 1 ] ±IB©J: 5ft. S i . 0. NM(C 

C *ff5£©W^T*W-i-*ll*»liW S^©M^^/x fc 

[0 0 7 2] x/ (x + y) 0 . 8 0KT"C*-5T. 
MfC^^O. 2^5)»9<d#rsn»b%K(Si 
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[0 073]|f^[J, l^CD^O. 0 1-5 

v$>z 0 x> a«&^ir>©HBaw*&. 

it) ©l~4f8fc&3J5&fl*^£*3ei*¥f* 

[ 0 0 7 4 ] X, BW^*iiA«r. S i N**f9 10 
U 0. 2~1. 5f«WrJ:l». C©£$r 

*»^^©2(*a«HT©*«3tfx*«^o, mmb 

[0 07 5 ] S i Mt bX tt, ±IB©cfc 0 KIMSlb 

[ o o 7 6 ] x> wmmi bxwx#xwic**/>> 

£LT2/9tf>*aBR*f*E(We. T>*-7. ^MM 20 
[0 07 7] *IM3K*j(,»t:. mNm&&Ml&fr&1tJb 
0 , W&ifi 5 0 ~ 5 0 0 u mommy << )lAifi0t b 

nf«-F, -feji/a-xr-fe^-ht^u-K -fe;i< 30 
n-**4 hU-h9©feJ!/n-*x*^SKtt*ft 

»*jKU^^U>. #»J#-#*-K >^>iOl/*>*f 

II, #!M*;i^>^>. #yx-^wh:/, 
-f^frhW 5 F. #'J7S F, 7?*tNR. t-in 

fcU*£ 0 #{CT-h> (iB B D«J SR <tt) ») 40 
T^;u (if n a B £H#fb^ <*) m) t^itcisfntu 

[0078] cn6©«Mii»!R**>fei>Tiwa©it±« 
*cti6©±«cjaaofcn. cne.©^ts« 

* fc % lvt*«E L«m3R?«**BBS»KS 

•cfe. s±»k. «riE©»^Ktt. Sihjg©^§nr 

sk. x, «#©»£«:«, wrmtiiimmm^ 
moWLtb-ztommtc* *©a»tt so 
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mz>. »{c. saws. *siETc©ft«K:j:!>Efc 
viu z*i*y~> x-mtbx. mwMb&sttz, 

[0079] ®fli»g»T»>». WflBS#$iii£l>*. 
*©SMtt*CF3tfSfcafc»**gK©«# 

Z-SH&ifi9> *) . 0* t, < tt 1 0 0 n mfelhv HKff* l> 
<B200nmtlh <ff* L< t* 1 0 0 0 nmKT) © 

*iwb^ii*4>&< £*> lnjf^-r^s 

0um~5 0 0 Mm©/J**s*3fctf>. MSK©»rffi 
(«»fiB) ©ffi»«, 3f^fii«©^9Xvtt«8aiKJ:o 
T»6nSBI©»» (100nm-l OOOnm) {Cib 

[ 0 0 8 0 ] x, *jM!fc*«,»T. m^mmtm.^ 

U»tt* t>fc-S«fc«>R:||MWt©Wi»^3R* 
W*3&*0. 2-5%©HH(c*S^Jl^t^l^i^b 

[0 08 1 ]-*. M±Jl©^fflBl:b^W^l«-eS.5 
C i :»Wft tt« fiLt 3 i* & £ I O *> 6 BSf * b < , 
^ffi©^^W¥» 0 . 2 JfifitTT** C b 
lr». S^oT. ^S^W$*i0. 2~5%©iBH{C*S^ 
»Wl^t^3:affc«l«t©«IifKK3R*&*©fil\ <fc 
•3R^K%«*^b'e"r:8lfl|-rs©^fiP*H f ». ^ffiK 

<&5£^{C. IWRUrjBiasnfcIW©**l\ * 
6*>l>«©J£*»BJK«fc 0 Hffi©)iki!!ttfc: < < 5:* I 

mmc *jii«©3Ki*»A*c£*s-c*»*Hi». a 
fl*aswfews(f>fc»*9 » ^^ao ^>-n>©T?7 o n 

mUTommmz b^. X, < 1 1> 5 n maift 

[0082] 04^ *ai»t?ffl^6n*iWf^9Xv 
^a**j xLts.*>vv x^mmmmo-mxfo 0 . ssra 
K«Br*fti>*fcttK. m«»*©*&ist* 1 0 1 

•rs/c&©fe©-c$)S 0 

[0083] M4oy^x-?mmms.i oofcfc^r. 

3 5a (ilf*^, 35b 1 0 5 BUflrCifc 

-So £JM«tt3 5 b(Ciimft3 5 a«Ilfc2o©I 

m (-nonmitT-zicmMztiz) ©^ •? vvto 
zm^tizmAb, mmio5 kj: o^awE^Ep 

Sirrsci(cJ:DSWt2IBI"t?aWt3^. Sl£tt^*^ 
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5 Xvffl&t b . X-7t^©KjStt#**» 6fc s 

1 0 1 ±fc*«-r 3 c 4 (c <fc 0 l 

[0 084] jtvgB1t»CB> »l^5Xv«K4ff4 

iW* U». *#W«CB, 100kHzK±150M 

h z «T©iwsift©WBE*Httirr * c u < , 2 

0 0kHzfiLtt?*ft«J:0-Jiff*U». X, H^fffl 
KMt^SACTMB, lW/cm ! t(i5 0W/ 
cm i «Tt?*-2>C4;W2b< 1 2W/cm ! «lT* 10 

[ 0 0 8 5 ] (158. ttff£*5tt*«E®B!jmi ( c 

[ o o 8 6 ] immcwmmmmnmte. mm 
Wft^^Srr*oTt. a^Lfc^^>igr*orfe 
«fct>#. KBiauS»i**<&Se4*>6. ?-f>iftr* 

[0 08 7] c©j:Sft*«4 0TB. iuta©cfc^ic^ 

i». ^rh*-#©wreiw#*wrse&. »* 20 

OTB. #Sfm$#6~4 5©ft^T*3C4#W£ 

[0 08 8] «*©-#fcB*{*4B«ufcJ»&©R« 

Ji&W$MtaB*fcff5*iW»6. 0. 5mm~20m 
m*«»*K. #K:|!?*L<Blmm±0. 5mmT* 
60 C©*«ll©SltK. *ttJSH©R*tf:©J*3, EP 
fl«E©^:*S*#l80'C8eiI3ns. 30 
[ 0 0 8 9 ] X, Kfc^^ffi*W»tt±tf U H@ 
©IBlSRmax (JIS B 0 6 0 1 ) * 1 0 urn 

WTK-r s c t -cmnfooB&i&.&nmm®' 3 ?* » ^* 

[0 0 9 0 ] X. ^«WK*r-r48i«(ttjffltK:J:** 
*£4«\ 1t@©£Jji#tt4S§1tffl«©»5S©M£ft 40 

)■©*&»*■* 20-30 tm% t v . xmimz 5 # 
«KOT4-r*e4-c. ««fi-oe>aqwn«©56*Lft 

[o 0 9 1 ] x. «soe*tKii«ft%a«-rssii©^ 

&4 t/C. te* 5 * *X©?g*f£»£ lOvolXfil 50 
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T*tWKm>. Kfc!/*y*fiKfcJ: 0 WW"** 
-c i/ii/^^StecoOSal «c ii , *JflMfc*uviMb&JJ:< , 
$^iMT4. «fc9HMl*MWfc#ffl±U £ffc©ftlr>« 

mft«fis*ir#5„ 

[0092] H«SB. ^H^©^StteW3 5 b fcttb 
f MMimiIft3 5 aMLfcft^bt 

[0093] *t,»B, ^H^©^ttSM3 5b^7^ 

>mtbxu. mwamx?** wB*tt*#9*. u 

[0094] &]R9©«ltl£&tt3 5 b 4 LTB. <B. 

[0 0 9 5 ] X. fi^O. *H*CD»»C*«r»T«. *SB 
[ 0 0 9 6 ] X. tW«©WfiK J:SHIB»*«KW'i-S 
S ( 1 5 °C~2 5 °C) -2 0 0 °C%ffi> MiC0t KB 

[0097] 04©HM 105ft 4©##gB8©)I©flM 

m^^^^mmmmonmtbxu. wkkbseb 

ftW ^^f*>W3ffiBf»-/>^l'^WJ9iS«B (ittl 
Frttffl 100kHz), ^"C-;HJKRWJ9iSW« 

(200kHz). ^-AnaeRwuswKB (8 0 0 k 

Hz), Q3WfHAH»m < 1 3 . 5 6MHz), 
A-;HiiMfl (15 0MH z ) qWttHEB* 

[009 8] C©«^^7X7iM^fflt,\ 

[0099] otk. xmmhzmm l 

[ 0 1 0 0 ] H5B. ^ttEL^*-T-*«HIN6IRRc; 

ft»« 1 *5j;t>*>Ftl6j-r 3S#?4 . g(CW*»E L^^^- 
©SH^m 0 Htfck 5 {CS2S3 ti««1SP±*®»U M 
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tb> ^>;xxf;v, ^yr^yu-F, #y#-tf* 
-k #y #vx~7-)i?h>m<D®mfrt> 

mLXl<>tm<b<DV&2>. mxm®ELMZBf&btc 

a£>© y - F«l^©A$->*s^g5^^6^fCT* 10 
[0101] ®^(C05©^{CO^T^-Si, 

i±mf&2htcm®ELmm?3i*. mm 

1/imtlT, #?*L<B1 0nm~2 0 0nm©|5 

aAII©M»?»^5II«3ti, HStt*i6© 

3«H»^9if';>i'ac£©*iSK:«fc»3BMi(* 20 
V-F) ft (H5K 

[0102] LS^-f 3 CD±ffl. Ht?». 6fttt 

-F7^;u^oi«ii»«*«*i6ti. «wb> ftfam 

*4©Tffi <t>5-#©2S«l £flS£5BS> ©W8SE 

mpmimtc*^ xm ztiitm*mR<Di/-W2 30 
zftixmm tmwwfc 1 tifim.>m*)&t>ztiz 
c t xn bn-So mrsa y - FiWK «t <o nmtom® 
?cibitm& 1 j: <o i>mm<mmwbz\<>i><Diifimitti 

u-7-tMtbxim.irzz tic* ofiasasHtt-rssa 

aSW3fcfct>T*E#H» 1. 33X10"' 40 

MPa«T*«»*WrO *l»Ba*^*fcJJ>Rgtt^ 

mwmwmmmmx®±3tiz>. 
[0103] c<Dm-&<Dx#*tsmmit< 

W7sy-;l/Fl, W7xy-;l/AD 
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Cti6©iB£**£SI£t/fc*>©T?*S. 

IgfftKJ: 0»JiW5»^Ktt. 7 -f ;U.MbS*ifc*>© 

[0104] R*fffl£lK4 KoiitiJ, WJ1. 

tClittWU. J I S Z-0 20 8{dHmUfc 

1 g/m* • 1 a tm • 2 4hr (2 5°C) WT?&£C 

£#S*L<> cn6©»tf*&a»?t/ct>j:<, 

[0 10 5] Cft6©^ELa^«Wc*5tvr, *K 
©WKiB{c»*«fc < «8B©ffelMI{b»*l>Ba{b**d 

fet»r«i(WKi«B^5X^»©S(Stt3t/^**t»fl 

WKCti*tT9KB. 05© (a) 5C^U/tJ:^{C. 0 
4^^tiS7-7XvSIiI 1 0 0 ^^T77Xv 
it b tcmiS #X £S«&C*t b±** 6 «» -r 4 ©#» 

«fc 5 fTSWftE L«^i8t©*J: »)**tr»* 

mm (mvmnzufaxom) tmzvvxvmm 

wz^xvwmmmbxmmK&m®* m 

mmzaz) cw, mmztiit-ux-vtc^xmiR 
m®x.mm\t>i<D®®iWicmffimx mum) zmm 

Kff5C4*«/«*S. X. iMrititf. IK*H/J: 
5<tT£f!^g©-'^l--k^©iBg£9 OS («t»B 
!SWtt6 4 5gi»< VXmmtZ) HK3*T. - 

&g-c «> 5 -aa«a u . Hiciijf^a^^te-r * c t 
x, mmvawic. mmmicmnK^mmm 

5© (b) KmmkWBL&wmtemmibitfftkE 

LWf&&%mbtt. 

[o i o 6 ] anho^mE Lmtmmts mnkz 
©-ajj&jz-^woiWHfciss^i l-ck»3 mmmc 

fe-^rteO. ^S^Kffl^o'S^©^©ffe©ffl«:>PtLr 
£5mkt1t~iX^Z>m&lClt. 05 (a)W(b) 

■st, »fiS3nfc*H«»©iHM) K5i*wsn**f- 
Ruty-Fii^fc^r. K±)iff»(c. vx^^s 

^•C, U^Xhft^fiJEU jWPi©tt«%i*y-K* 

i EW®ii!mc&vxx.v*>>/?zctx&mmt® 
mwz&it®z$;G?zmzm y- F«3u«ms» 



19 

Xh'<*->ftJBfiS3"&S. Ui>^h^4r->*JB«S 

ftx?*>y?i5Wi&£ , fS{c», ^oy>^t** 

* <RI E) 

CO 1 0 8 ] X, 'J-FP»6^K?|*tlllI 10 

ofrfcfc ?! I * ih u -t * »!&tc££$iir*> - 
mm* > B*pflv! * - > *«h s * ajiwtttt i»© 

i*£C£*i-CtS. 

[0109] iiuf2©frK . ^©-^©ffi&DTO©* 

«©H^©^)»f®, x, y-F«w«D««3ftfcat«i 

©«c 7" 5 X v&fflftff o fcfcfc . «&©&*« . 
mm, MfB^^xvMa^f^ci-e. 05© (c) ft 
wf«fc5ic. £^g©£ffi£Iifc5£fc:&MEMfc«Rft 
t>tt«fb**^rrsK*3KfiS"r*. «ir>r, u-fh 20 

U «K 1 ±© !/ - F«^M^©3Mtt>< * - >ft* 
Wf£ E L fl^gftffS C tUfiV * -5. 

[0110] B6«::/5Xv«gganooft. mmv 

Kotf 0 2-3**1**10. 6' £b>9ftOTft«l/fcSai 

©HW**"r. c©«&SBftJfJi,>se£T, wc. 
aS©WRffl«:3»$J: < :/5X^*fflM-*2rffi*wT. 
ett5~B0*il»9ftfl6W*U». C©#&CcJ:*i 30 

Office J; S^BHWb«*t»^fc»*SWr SJKDJ&S 

[0 1 1 1 ] X, H7fctt. W«ELg*glOM 
MK^XvKJ:*jR^*»*J:< ff 5«{t©HW* 

st. 0 2 Kwsn* j: 5 K&mmitmgfrmmtmz 
t&t&mztitzmmnm&tmsi 1 Rtf 4 ©w# 

•?*£©?> 2&fftfflic©&£JI^b«u«:g{b!8ift 
*frr*K«iaWti«J:l». C©i#&, 07© (a) 40 
RtfC*ift±§J*P6#fc±ffi0ft (b) icmttf, 

h©MiJ{cro©^^xv$3ji^gi oo5, **i**i 
©2^©s«©^ii (^x-7i&osi®i*sn^) 

*h&Wfcfc*J:5K«U «Sai©2tSc©«SS 

©mi* (^xv«3&j«»3tis> K»oT^X7it 
36rraat«©w»fiaK«« 3 n * J: 5 *w b mm 3 
f^ngft!$jio-c (*Epcr^-r#rfij{c) pro 

ffifcW&«*fcCfr$C&'C. W*&EL^j^ftM0 

[o 1 1 2 ] x, &mnitm&wmmzm'rm so 
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^ab»ffi3t«©tt»rlBft^-^*»«WS 
J:5fc <e4UTtt5~B0ftjWff*UO ttWUfcS 

■*JR*ffttf (08) > 05(C^fcfc5(C±^e,7- 
7X^ft*|^4|RK^WKI6«©^iiKlBI5fi!E*J 

[0113] *?^Kfffc*^itft«nfti>tt&{bi*ft 

*^©^sttft/jN3 < -r^/c&fcttabs 

gK©J?#ftWL?t>£C£#$g?&«3> ifiB©J:5 
K. zMI«©»lftiaT3tt*fc«>10 0nmfilt©W 

mm<D/b3\,\ BP%7 0nmftM^«cWg-C*oT. * 

in»{fc»«i»«aHb»ft*rrs«ift. *©±&c&siffi 

B£LT^Ji)tr£C£jW*U>. 1 0 0 n m«±©» 

»ftwrs^a>siwfci»*^i*afb«!©itK:oi»Ttt. jf 
0 ft wtcan,». ftsgaaawtftw-i-sn. bp*, m 

5RS*r$#0. 2^5K©lfflfc*S^IMl3lWlfc>tt 
0, gB0ai*i**5 » £©&£ftp;?., Mo. 

^©-3*k< (,»*»©aatt©fit»»±i*^6n*. 
[o 1 1 4] m-?x, ±Mo^=7X-7mm^xmm 
3n-5*©^jitt©<su^^b«^»^bfjft#w 

2 apretf fcns c £ ##* u>. 

S£K«tt<. &IBJB#. ib«WRK W*. *8RSW 

j:<, cn6Hig©ji*JSi:(ciBg3n-c^Tfc<fc^. 

[0 1 1 6] fi^T. *aWliBfl©«^*6**t. ttf 

K7 -ovA^mut bit, msmtmommft&mz 
^(omm^m^cmmmLxh d , w^e L^^gg 

[0117] bp^ v *»8©-M8tt. mmitrnxu 
mcMtttb. mmmtto. 2«ttT-c*o. n 

W#57 0 nmftiS^fe^JiS^)im{b^X«^b^ft 
^WU. RIP^ 1 0 0 n mfcU:-C*£4>& < £ 4>-Jl© 

[0118] *|8l»K<iRtoScn6©*»©ailtt#ifi 

ii»M©^m?*s«i^ft^uoo, ^iaM*© 
*ww»» 6 mmm m& b xmm-r z*mm<D 

7j<^ftji»Tt?#-5»/c&, W±3ftfcl*lSffil8l%ffiSft«: 

^£UT©^ft^{cfl?&SC£j&sW*^. 
[0119] «l»tf. *»9iCC35»*»fc*cn6©U±H 
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[0120] *«K«:tec»rW«lxi'f Ha*5*jt 
-So *um»ri»9iBWjat. &«©«#?«» mmt 

#»©*«:. Ift&A®. H-?&AJf> JElimmmtek io 

[0121] HftW&Cii. 

( i ) HS/^^Jl/^® 

(ii) tl®/IE?L&Alf/m)f/Rt?@ 

(in) mm/^m/m^&xm/mm 

(iv) JM^aaAJi/IBeJB/W^aAJi/Btffi 

(v) mm/JEii&Am/iEjimm/ftm/mj-m 

&£©*»#**. 20 
[0122] s^k. n^&AmmmtvMiz. mm 

TfcJSlK *fc, HWSiiE7UiAJBi©l«K, NW? 

[0123] ±k»*)b«. mmmx.. 

JR. WmAJB. iE?LI(^4Bj:OTt^«iaJi9*KW 
T«>J:t». Hl%. ffefcJISc (1) HWEIM&C H©X 
ttiEILSAJlK J: 0 jEftfc&A? * C 4 &~C » . 
SXfSW^aAJB <fc 9 C 4 £&A 30 

(2) aA0fc*flf (W-?4IE?L) *WWt)X- 
»«b3-& £tft£ft& ( 3 ) *f4IE?L©ffte£©»* 

©5 5©*&<4Mo«±©««6**rt/T:«>J:<» C 
©*§&«, *^4ttJMfciE?iaAJjr *fftA*. IE 
TLffiSIf* <fctfWHftaW©*l>fc < 4 6 1 ofilUaRtf 
fcSC&fcftS. iETL&AJi, 

Tt><fcl#». ft. AXfftt. IE?L©a£A3ft*>T3 4^f 40 

[0124] C©«36)BKfflC»6n*l6*tm©«HK 
*«3(6tmiUT&»I©fe©*ffl^&Ci39«T**. C 

©<fc 5 itmmt*&utmtmr:*> *> . £rM©fetB 

{CcfcO. Macromol. Symp. 125 

^1 7H# i £>2 6 Hfci2«©ft£«J#$Stf 6 ft* . 50 



[01253 ^mmtmrnmom^ jEn&xwm 
^tm\tm©»tf**«**m4 utfe«fflt?*s. 

[0 12 6] R**WBp-#y7*-U>tf-U>* 

iB^^M^^w^iSfciiAu/t. ttcmmmmtn 

[ 0 1 2 7 ] *fc. KHlCtt F-'O h H» 
SI) MLta< 1 «iEL«n«F0FwOF 

4 otttfflsns&jai©*)©©**^^*©*©*^ 
urffli^c4*srtrs. 

[0128] F wO h©^#Wi UTtt. 
*y F>. DCM *vy>WMfc P-*5>. 

f^^ux **7yy«5 
ens. -f y ^wm (maiwi 2001- 

2478 5 9#9i»»CC*tf6tl**>©. *4l>ttWO 
0 0 70 6 5 5^ifl 6-1 

j; 5 te&-em tizwm h y * ( 2 - 7 * e y y 

3, 7, 8, 12, 13, 17. 18-*^^!^- 

21H, 2 3H-*^7^ y>a^»©j:9aa^B 

[0129] JJBWtt*E^T»*»*#rti-SK:tt. 
fflil«, Xf>n-F& **ZVm. LBScfc 
4©^D©^afCJ: 0 SBHW 4 C 4 (CJ: 0 »f 

©^^*»ji» l b a&t j; o jra s timm (fH-mn 

R) 4S*1f3g. »*«JS©ffi«^. ^txKitaH <r61H 
tgWfeffi@(C J: •) Kso-r 4 C 4 5„ 
[0 13 0]*t C©^3^«, WHBB5 7-517 
8 l#KE»3tiTl»SJ:5K. ««ia£©«*tf4« 

tc±8E«*tm%SlffilK**ur«}fiiUfc©%. en 
b->rj- hffift 4(CJ: *)mUtbX3f&?Z> C ttf 
-Ct4. C©J:^KL-C^3n^^H©JlJf{co^ 

*-T-©i»stt©^rn*»4#r ■&«>©?*•), 

iiW^fti-CS^tfeJ;^. C©E?L-aAttl44U 
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23 24 
ft, *fcaMttt*»**y:Jv-, #m7x>t'J «t£#&fcl©f b£^© 6 ffi&© & © £3$ b X 

©*>©*iiwr&ci*«r*&*«. uxb^ <«t. *m^tmit>5) omtvxu, -hag 

[oi3H ±82^#si^HMT 5 * y - y ^> y * ymmw . rvh^+^yy* >&tf 7 > 

*7 3 >fb£«©ft«W4 l/Ctt. N. N. N' . N' ha tW^y-^iMWlftn 

-fh77*iJl/-4, 4' -y/i^^JUN, -So *fc. MS5 9- 1 943 93^23R{Cf3iB3ft 

N' -^i^-N, N' -fcf* <3-y*Jl>7x- 10 rt»SHI©«^^ttfb^«lB. »&«"t?li«36»* 

;p> - ci. r - w*^) -4, 4' -^T5> »s!trs*m4brH^snT^**j. 49m6#4ft 

(TPD) ;2, 2-bX (4-y-p-hy;VT3^ W©*SS, **j£Atm& t/Cffit>5 SC 

?arc>: 1, l-b* <4-5>-p-hU fc. £6ic, ±R*+^yr , /-;HI*»K*l>T. * 

A7 5^7i^)i/i'a^>;N, N, N' . *tf2?7 ^~JUS©$S?tMT£^StM^{Cg&Uc*7 

n' -^h^-p- h yjiz-4. 4' -5?rs>K7x yr'/-/i/aiwft. * J p«g[3iii/rtt6ti , ci>**>' 

-;H1, i-W(4-y-p-h'J;PT5/7 S - *yy>mm?Z*s*VV>mm&b. MFf&Mt 

-4-7x~)lis2U^*yy ; b* (4-*^* $4iUTffll,^C<h*Jr^So *fc» 8-*yy^-Jl/ 

;U7 $S-2-jIW?x-*) ; b* RW#©&0Mtt. (8 •J-'-*) 

(4-^-p- bV)iTz vx^jijtn r;i/3-^ a (a i q) . hy* (5. 7-s?*nn- 

>;N. N' -5?7*^-N, N' -y (4->h+ 20 8 'J S-to) 7)V5. ~V A, hy*(5, 7-J> 

-4. 4' -^T^Ws^lN, T'Pt-8- + /'J/--W TA^'JA, f-y*(2 
N, N' . N' -f h77s^;l'-4 1 4' -^75^ f-fr- 8 'J 7^3 -9 A, h'J* 

; 4, 4' -a (^7i^7; ( 5 *A— 8 J U -/-JU) 7^5 b* 

y) b7*~;l< ; N, N, N- h y (p- h y;U) 73 (8-*^y^-fl') Wk (Znq) &<fc\ R&ZtlZ 

y; 4- (S>-p- hy^73^) -4' - (4- (ix 0iW©WiB^In, Mg, Cu, Ca, S 

-p-F'JA7V)X?'j;V) ^;K>;4-N, ik GaXtJP b{c«*»bofc^8ttt>«m*Jf 

N-J?7*-*75^- (2-^7x^^) ^> f4&t/OBt»Sei#T?*S. *©fl&. y-g 

; 3 h+^-4' -N, N-^x-^S^ L< «^^;U7$U->7">> Xtt*tl6©***7Jl' 

*^;i"<>-te*> ; N-7xi*W/-*, 3 +;l/a^x;U*>&K&£T 5 g&2nTl>£fc©k^i 1 

«, #B*m*5. 06i. 5 6 9#tcia«3ti-c(,>& 30 w<mitb~cmb<m^zctifi-c%z. ttc> & 

2®QM£^imZfr?-Wt%'?%b<D. m«4. ^Ji©W*4iLr^U/c^X?y;Vb7^>il^ftfe 

4' -tr* cn- a-???*) -N-7*^75 *m\Wf*£t/tfflt,>ac£#ra3U KL&AJi 

y) t7xi;MNPD), W4-308688^ £|Bj$HCnS>- S i . nS[- S i C&£©fce8M£gftfc 

hSfcaSSStlfc 4. 4' . 4" - by* [0134] tOUWJitt, ±IBfb£W*» W*.K 

CN- (3-^W7i^) -N-7*^7S^] nmm&. Xt>a-hS. * + LB8sfc£ 

F>;7x^75> (MTDATA) ^i'W6tl ©5^|IWI^*0IWOr»fiW*C4*J'T?* 

[0 13 2]**:. pi-Si, pffl-SiCfc£©fc «5 nm^5 um©ttH"C»;Wl&. C<DW&*M 

mt&fobx.ii&AttntbT&m-rzcttfivsz. 40 ». cn&©*mMmHmc3teU:*>6&*-- 

C©jE?L&AH«, ±BeiE7iaA*m*. WiLliJ^K B$£t?*^T*>J:i,>U **l>ttiai-«l«XBSHlft 

©SffiCfcO. «Rfb-r5CiKJ:»3JI5JiWSCi3&Jt? [0135] 3&«c. HMitlfi*IB*fc»jE?LaAfll© 

*S. iE7L&WB©IWKoi,>T.33|*KIWIBBai>* 1 . fS> (iSi»3fcli*^tt*^ftWBi©iaiK» 

i»B5nm^5tfmgaT*S. C©iE?LftA®B. A-^^t-JI (^ffi^fflB) 

him^o-mx\trM^±jpht£h-mmmxh^x i o 1 3 6 ] * ? v 7 -mt\x, mmw&f^mm 

^ < . l§I-ffl^BSaffl^©ti^)i^e.^S§M« *i^±©fc«E>«:«ii««MIIIBK:K»6*iSJl©c i 

3kX$>iXbJ:\,\ X, rm®ELm*k%<DlMitmm(19Q8*?l 

[0 13 3]«mWitt. IMW:?)ffiA3hfc«f* 1^3 0 0 i5?-f^--i^a»tf) J ©»2<B» 

«JW{cfi*r4«ffi*^0t:^tiKJ:< , ^©MI4i 50 2* rwftmj (012 3H~®1 6 6H) tcfflAK 
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CO 1 37] |»t»7r-JiB. WHW9-4 54 7 
9-9. 09-2 80 0 62-9. 08-2880699^ 

«fb>W? AfcttSSftaiMMJM*? 7 r Hi. 7* 

;i/7?^*-^» 7r-Ji, #yr~y> (x^ 
nsfH->*?7r-mmimtft>tiz>. io 

[0 13 8] ®m>*v7T-mit> ®ffi¥6-3258 
7 19. 09- 1 7 5 749. 010-74 58 69^ 

yvitv*VJ» icm. 3 ft * t ;v # y £)Sfb£^ ? ? 
t-)i. 7»-ffcv^*j/'5AKf^3n47;i/*yddH 
^HMfc^Wx » 7 y -n, Mftr * (CftftS ft 

[0 13 9] ±SZr<yy7-miZC<m^m~C&ZZi: 

SRWKtJ:*^ *©«W»0. 1-10 20 
0nm©iIBjW*U>. 

[ o 1 4 o ] s bic±mm^mfS,mo)mcm^mcx 

¥1 1-20425 89. PI 1 1 -20435 99. *5 
J: Of TW^E L*iF-i^©X*{b^M^ ( 1 9 9 8*1 

1/33 OB XJ? ■ f--f- -x^tt«tf) J ©*2 3 7 
K^tfBiS3ftri,>£IE?LfflJt ®& 
<b'© J: 5 &«ttBJB**r 0Tt>r i>m<K 

[01411^*77 -Ml*. Vm>* v y y Ht *fcB 

imb^ ? y r -mwpft < 4 fcfflft* i o©»rt k*is 30 
W<Dlt&W<D>j>t£ <tt>i «##ftor . ^^Bitr 

[0142] W*$E L SHWtt, f±*W 

»©**l> (4 eVKl) £JS. «»€»ttfb^ 

&£*©£M» Cu I . -f>^A*>tf*^F ( I T 
0). Sn0 2 . Z n O & £©*«4aKHtm#*tf 6 
ft£. 

[0143] ±£W&». Cft 6©WHMt4»aK»* 40 

J: 0. SW*»i*3"&, 
h y -< -ffir0fH©Jf^©^'^->^fiSor 

£B ( 1 0 OMmfiLbUS) . iSBH®^©^*^* 

;s y jr y > >mimn<mw.<D'?x z lx^ z - > 

«Bfi8t/rt>J:t,>. c©HffiJ:0^*Kf3Wt-Ji^(c 
B. 5til**l 0KJ:>J**<"rac£*JS*O<. * 

K 36KJWW3*M5Hc*>J:4*i, ilS? 1 0 nm~ 1 m 
m. jtf*b<»l Onm-20 0nm©*5Bri§Bft 50 
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a. 

[0144] mm Lmmotmt ur». f±*w 
«©/hsi> (4 e vot> £ft i*&w<mMtm 

jy^torB. ^fu^a. tF'Jw-^'j-jA^ 

V#*^A. y^-^A. 7^^9A/Mft^ 

-OA/mfbr^sx^A (Al 2 0 3 )ZB£ft 
<i7A. y^A/r^S^Afi^ft *±S£JISfc£* 
3&*|Slf6ftS. Cft6©*r. MmMSROflMbttir 
KftT6»Mi£©,S> 6. «m\tt&li i Cft J; 0 ft 
*»»©«#:*:* < ££&£BI"C*a»r£JII£©«£ 
ft WZtev9*^K/m%&M. v A/7 

)is.~?&u&®i. << yv?>j>mGm* 

7)1 $~V&/mit7)l 5 ~3 A (A 1,0,) *Il=rft 
•J ? 9A/7^ ^7 Al^^c£'«t*^ „ _hfB 

&BB. c ft e> ©*®»**j8»** >< » * y > t* 

(D-ftmc «fc 0 . ftJ®*0fiSE 3 if S C £ ic J: i) . fWf S 

ci#rs*. rnmtbxcou-mmtmQ 
Amnmt i* < . 1 o n m- 1 n m. » 

*0<«5 0~2 0 0nm©ttHrjHtfft*. ^*>\ IS 

©l>fft*-**«. MWXtt¥MW-C&U&¥m®}&& 
i^±L»tl5^r*.So 

[0145] «tk. little a hmvwmM&m^ 

r. ^K^H*ic^±-r^. 3fc»Wtc«to * BMS/iETL 

•{iAm/^m/m^mxm/mm^io^^mE Lm 

[ 0 1 4 6 ] H 9 », S« 1 ±(CW^E L^^i^3 ft 

;P-5r h >^©^BI^ 6 St 4 J/- h SMr t> . X. 
±K^fll«<fc»Xtta{l***&'rs«B[©ll***±K 

t bxm-rm i K^bfc*ai«{c«t>*a«r*or 

[ 0 1 4 7 ] ftf. f£*& 1 ±tC{4||»©IWi (7>>- 
K) 3 0 l3&J5t»KWUrKW6ftr(,»S. ^fS©« 

T, ff* V < B 1 0 n m~ 2 0 0 n m©ttH©MJVK& 
* J: 5 K v ^' » # y > ^Sc £©#8cK: <fc 0 ff^ 

3-tt. ^® (7>-F) 3 0 14fW«. ^«EL« 
w*^K*JW4IW8iLrtt. ft*W«©**t> (4e 
V«±) ^M. ««e»ttfb^l!(RC;cft6©fi 

^09iurBAu&i'©^ii. cu i. jyy 

^A^yt^Y (I TO) . ^>^^A^>^*+i/ 
F ( I Z O ) , SnO„ ZnOJ&:^©iWlffiMBtt» 

awsft*. 
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[0148] C<D±mm L®3 0 2 *J&S*r 
[0149] Jfclvc, ±fBW^E LJB3 0 2±KB. if 

»oj:5ft«w»6a«nai9rts <*v- f) 3 o 3 
*. as***-* v # y > *a £©*ss o «h*b»s 

©c^n^-^^wxtt^aw-cintfiaeaii**^ io 

[0150] W$SE LH3 0 2 <Dm<Oimmt bX 

it. irtB©in<^f>3-h& *+*F8j. 
^*aft£»©«s, ^i^ii©swi-rsife 

Slit, ££*J6fc£*«:«fcr)l*&4#. -ttfctf-hSl 
$«5 0~4 50°C t I^lO-'-lO-'Pa, M 
«il®0. 0 1-5 0nm/S\ »«SS-5 0~3 0 20 
0°C, !W5nm^5*im©«B!-caBiBWtCi#a* 

[0151] Ctt6©JB©?BJdSSL ^©±{Cl^®ffl!gj® 
lMmWT*f*U<«5 0~2 00n 
m©«H©JWP«:&a«fc 5 fc, * * U 

[0152] C®m®E L^^3 ©8»f*©ft* 
«. -@©X£3 IS?-* OTIEmWBfr "C 

«***©#»* ffsi^iiat, bs. 30 

H^&AJI, 18m IE7L&AJ1, HWS©ffi(cfWi-S 
£4fcWC*S. C©cfc^(CbTf#e.n^WtSEL^ 

«%-©SttiUr«E5~4 0Vga%E|JJlirr*i. 

ictizofrmt-rz. a*. a««-r*2fla«©80B«E* 

[0 15 3]X. NHi <#V-F) 3 0 3%#tfWt»E 40 
WiLtf. ffiMKKtt. CeO,*KS iO.^WRl/fc 

ftlK HW»1~1 0 00 00A»*L<»5 0 0~1 

ooooAiTSo corns, mmmmmmz. m 

*(*V-F) 3 0 3*»lSUfc«. *a*KR1-Ci 

tt^rStt^^^fflm*^©^* 3 ^^^^*^^ b 
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[0 1 5 4 ] ftfi <*V- F) 3 0 3©±ffi&Ctt. ftft 

*-sanR4Jw»a6ft. ctiK«tow«EL*ijyRT'tt 
[0155] nm^<omm • ««4©a« 1 

4 A 5 BI©lia«KSWaH>«E9»»K J: TRW 

6nfcst*H^©^-^tt2*^LT^a«i38wa 

MElT & C 4 (c J: D fiaWHW-r SfflaW^i 

•M1£#HM 1 . 3 3 x 1 0" J MP a£TF#»* 

T, JJB«Mfc£:t#*5'SWfli©^Tft*\ 

[0156] c<m&<ox#*iyxmm> 

i'U^^^E 

en6©fi£tt*£8H4Lfct>©T?*a. 5/-;i/t**K 

[0l 5 7 3 *Wl , r*»R4Koi»rB. ^7^, W 
Hi. wsj*. ^M, ^b^, */c«cti6©^ 
dfWWJWSOt <ti>. J I S z-0208 idWK 

mng/m 1 • 1 a t m • 2 4 h r ( 2 5 °C) JSJTC* 
SC4^H*l/<. cn6©SM^6SJ?UTfeJ;^ 
WE*t±I!l*WJ-S«>©*»*U< 4 X, "5J8114© 

[0 l 5 8 3 (fij, tti/-;W». »H«*R»r*3- 

*A»*©H**»*Rtf y- f*4 otiro 

±(cKW6nfcH« (7^F)30 1,X, Cti6© 
»@4WtaELB3 0 2*!)W,t?*©±8:»*StifcMt 

tmtcmmz t s^*©^^^ y - f**?nes n c 
[o i 5 9 ] x, *«wk*«,»-c. ★^RW-rs. A 



[0160] JW±©£ 5£lfj&;*ftfcW&E L^^g 

mmmm 1 4**[Sj««h 4£mK©^-;Htf 2 * 

IE Li^4^{«tSM4Mb- tftfc 

icWLtthtltc, mm (T^-F) 301, fe® (#V- 
F) 3 0 3«**tfW»EL«^yR?*i1«*>6^K j 

Ifem^ti, WIWcWPTi WIE 
L^6«©WiBtt3&sj:»)-JilSi±b. #-**#9h 
©2S£, A£& «fc 0 -JWWW * e 4 #T * S. 
[0161]^ *^©aMR^±IBW^ELg^ 

=f*mx? mmmmmmm i o©»«t?* d , w 

[0 16 2] 

s*j*aw«cnKj:»)iRssti*t><ori3:a(,». 

[0163] 1 

1 0 0*ffll>. ^X7|ffiKB, B#H^ <tt) KK 
IB$«?!I J RF - 1 0 0 0 0*«B{Cffll>fc. X. *^ 
>l/*«©««S*f*ffll>, CftK#b-fe9 5tr*:* 
(7A3*) tiMttfc. MM^4ffi^t«ltfc 
r to 5 tWHSKIi 4 0 *>©£ & % 

[0164] (i«iai«n»iafflS(£:tt^^) 

^§tt^X:T^=f>9 8. 2 5ftH% 
JB36tt#* 1 : *St#X 1 . 5{*«K 
&I&tt#X2 : fh7^F+-»7>ia <7*=f># 
XKXXlVl'if) 0. 2 5ft*I% 
UfcRA) Jf3 10 0*im©PET7^;UA©^ffl{cM 

HiftfEBJRF- 1 0 00 0*ffll»'r. jaftggU3. 5 
6MHz©MEEr, Mo, 2 0W/cm ! ©*lj*ftf& 
t/C. ^Xv#S£3iffc 0 £S£;W£7 - 5Xv-<fc£:7 
j)l&mWltm$lL, WLitmXDmi la4500nm 
(DWWC Hit LS«A 
[0165] {WRYL) MiBS«A©±5t, ffl&Dlv 

«JRF- 1 0 00 0*ffll>TaSa»13. 5 6MHz 
©SET, So, 4 0T/cm , (DSMW&lt > 7' 

te»g3*U, gKiWta^©H llb470n m©iP<^r 

[0166] 3SSKK*Jl»T», *^ffi*©JBJSl$K:EP 
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r&wmxMMMSM (o. ik) 4fcs«fc5 

KUfc. 

[0167] ±SB©&^©IMI^K©iS*£^ 

SO&SSttS *>©-?«&<, tr>*»fcS*Hlt>fiBrrse 
4#ffi*&#, «0WWC«r>m VGlM:t>f -f 
7o?Xtt«ESCALAB-200R*ffll»fc. X 
j&T^-FKttMg m^76 0 0W (AfittCEEl 

5kV, iSr>3>iS4 0mA) "CajjeOfc. 

)i*-fttmtt> ma a g 3 d 5/2v-*®¥mm 

■CttfiOfci*. 1. 5~1. 7eV4a*cfc^KBB£ 
Ufc. iWS*tf5fr{c 4 SSftKJ: *:»«:. 
)WI©IW©1 0-2 0%©J¥3(Cf@^-f £Ml£x 

9?>yi»*r*^*J*-s. *ffi^©^*(c«, 

>Utf>#^^*S**>t**ffit>*C4*«jff*U 
<. <f*>«4t/CB. He, Ne, Ar, Xe, Kr 

[0 16 8] jfcr. «^i*K-0eV*61 100 
eV©|BH4, 9*-f«l0ii*BIHl. OeVTRSE 

Sftfc, x?*>^*>«*BK£T©x*K:-X> 
•C, ^-jr©iRr)a*BIIH*0. 2eViLT, ZCDM 

tft\ Sac*©*'**' b*«*5et/fc. fcfcftfc*'** 
WWi, i'J^gg, 3>t»-if©Jfc>{cJ:S 
£F&**ffilSS©m>*&<-rfc»fC. VAMAS-S 
CA- J APAN$¥©COMMON DATA PRO 
CESSING SYSTEM (Ver. 2. 3W 

t», JKSdiJCT^ftJIETitilK (atomic co 
ncentration) 4 U"t5£#)fc„ 
[ 0 1 6 9 ] X, JgJWBISff 9*K, #7C^COUT 
Count ScaleOttl/^a^B', 5 
#^>F©XA-^>*#tg&fToA:„ Sftmrt*, 

^„ i>^'»F*i»*Lytt-i'xy r»s (cp s 

*eV) *J§l>fc. /t»*f9$>F*fflHett, Sh i 
i r 1 eyfc«fc*#8:*ffllr>fc. Shirle yffiKo^ 
t», D. A. Shirley, Phys. Rev. , 
B5. 4 7 09 (1 9 72)*##Kf4Ci#Ui* 

[0170] BtEARtfKo^T. TtB©it^ttli^?: 

<W«tt©iM5e> 1 x 1 cm©ffi{c^^-;l/^-;V4IA 
0ff»«;^P-^t. «««©*l!iBK2 5 0 B©fi« 

) [0 17 1] 
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C«l] 



mm 


JS-JiOib) 


S-Ji(lla) 






mm 

(«) 


(%) 




MP 

(ni) 


(%) 


A 


SnOi 


500 


0.2 








5 


K 


SnOz 


500 


0.2 


Si 02 


70 


0.1 





[0172] &gt®(Cg^W¥#0 . 2 %©> 500 
[0 1 7 3] 3WfcW2 

01 0© (a) K«ffiH*wOfcJ:5&*r«ELiK36 
«1 iLtffll^ £«K©BtfHlSltl 1 aRDtl 1 

vtL~cmu>t?v&tmtm.®±e>M&yi ( i n© 

)|fttIn/(In + Zn) =0. 8 0) 
BJig^jgrfc-S I ZO ( I nd i urn Zinc Ox 

i d e ) mmfcuc hjs. * vymmn 

ijX tWMUX t<DWmitV 1 0 0 0:2. 8 



* 6 0'CCDCv^* h 0>ffifcTS!Bam*"r** I z 
O]g£/P3 2 5 0nmJ&$Ufc. C©IZOM(C, A£ 
-->^*m>»S (T^-F) 30 1iUfl t© 

io mmwRtmitmw3&&ti&* i -^nKwa 
[0174] c©^@3 o i tKmwmnmtitm} 

0 2?:, a-NPD)i (MJ92 5nm) . CBPil r 

(p p y) (Dmm&oit&i o o : 6©«*n m 

Jf£3 5nm) . BCM (HW1 Onm) , A 1 a,JB 
(MJ?4 0nmK 7 yftV*VJ*M (JRW0. 5n 
m) 4*&8W"rSCi"CJftS0fc (01 0iC«PffliC 
20 wOn>ttlO . KfcJ^'**~>JWft*&*ifc"*** 
MRU 0 0nm©7>U 5 
(*V-F) 3 0 3*J&tROfc. 
[0 17 5] 
Hfc5] 



CBP 



- n -0~CH 





itr. HK»«4iOT«RK«fihlll 1 aZWM 1 50 tfobt/te. 
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[0177] mmom.i tm&'iwtc* m^t) 

m*3 *l*i«!ffllHIK:*t±Ofc. i/-Mb LXWKMt 

mmm\ am&imm? ? h ^ l c o 6 2 9 
b) z&muc mmhmmmut, 
mow®. i ±k v nwm®x.vT)\> $ &®®<d-$® 
mm? 6 - fm^w? i * m s tifcuutK* ^ 

Tl>4. C©«K:OTW«lEL«^ail*fWIOfc 10 
(010© (a) ) „ 

[0178] ^9X'5«IWa*2offl( f >A:ia7 
TiSOfctfScfcJ:!) (Weti©«S*H7tc*5tfa0 

ft»£A 4fHK Lfc £ a i 0 b%.Wxv'v Xvifc£Bl& 

oo-p. #BEL«^saioissia^ii«4©. 

7 Xvf£)IS|g©ffliJ 2 o©Kffi. S/-;W©^iBSC«l 
«U ©^~;W©«J©Mc. IMfcg£JK«£Ji&L 

u 9ois@«3iiTi5aMflaB*aHb. mmicxam 
ommm, ^-^nommsLumm. 1 ©^-;i4*©?mij 

Zffl&L . flgft Ut^bi§SflIi©J«JI* s 5 0 0 n m <t % 

[0179] 3ttvCPIC***ffllr>. 77Xv^ft 
£8«K ©ft£lB©BM HUNK 1 1 b « jftft Ufc <?: * £ 

laio^r, mc&mmmmcm&i onmomitmm 

W^EL^^S©±T©#ffiRO'4o© 

wjffl (mm) ±°acmmmmi 1 awi ib^« 30 

«U #«EL«^«2*f!«UA: (010© (b) 
[ o l 8 o ] ffi. W$SE L^SIB 1 ©»£ l ©^-;l> 

zmirzfflmcvyx v^mtbx^v^>ifb^v 
er-2 3 5N sauau aw«ssa f r 

M*ftbxn%b. w&m.u V - F«>< * - >£W 
©»£«:, 1|fi£KJ:9Ui>*h*JI^0fcliL ^ttO* 
&te«fc9C,F,££#£0;tettf4#;*£ffil^:?5Xv 40 

x ^ ^> *-ra c i k j: d mw) ~ mm^mm 

[0181] cnSroO^WELS^BtaiR^K 

owbsb i » 8Ae«Ki65«iJ©5 ofs©^*^** 

JgULfc. 8 0 °C, ffi^BS8 0 K©*frT?. 3 0 0 

*#y\> omrnmammmbtco 

[oi82] mmim 2 » mxm&K. 5 0 mux* 

mmbtto mm*%4 5- tcmM-fXTctcw? 50 
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mmmmz 1 0 0 omm'&vttm* mmmrn 1 
mbit. 

[oi83] wmtxpmmmB \RV2t *»kt© 

oMm>mim* e l ^*^g 1 * 
1 0 0 1 bx^m L^*^g2 ic-o^xmmbtct c 

mzmmmim mm) R&is-*m*vx& 
® b mm^ommmmimimmoimzKm 
u ^ffl*^{cK{t^jgt?a-3fc^»EL^«a 

2tt» ±T©»«©^K^bS^M^^Lfti, 
K*fflt»fc««ELa^MlK:Jt^r. ^-^^!i<-> 

towmmm&frz^tb&whfrx&z. ^ 

^g^H©gP^c^-f h©i*ftlJWBSr*-3 

wfiwmx&iit. 

[oi84] ^mmmim. m^mT^ym^mm^ 

btzfr^icifi, cti6©tm*«w«-?rtK:SArSC 
i%ji*lf-Sfe©-C»/j:^„ 
[0 185]»3 

H««2©^«|EL^RSliiai«K. fflL. S«l 
&0*4ibTSffiK©f<it>«3CCJ13 1 0 0 MmO^'Ji 

^ U >f- b V % U- h 7 ^ *ARCf3/-*#K «fc ot 4 

a 5 © ( a ) i mmn^m e l a^ssa*f^H u c 
nfcpMiK, H6-p^sn&j:5K. 04©^7Xvi{ 

W«10 0t2offll» % SSiltii, 0*«^- 
(*) «WJB««iBJRF-1 0 00 04. X> 

cnCC-fe55-^i'X (7^ 

WT©iffifiR©^X4ffll\ HSS»13. 5 6MH 
z©«ffi-C, K-o, 2 0W/om , ©«**«l&O , C l 
^7X716131 BISK LTH 1 1© (a) -e^3ti 
S J: ^ &»Rffi&tfB£©BfiBfc0l$K: 5 0 0 n m©ii 
)?©^tXXJil 1 aWl/c 

[0186] (iwbxxm^jafflstett^) 

ESmtfXl 5^»% 

% (6 0'C{C»t;WKT;W>^4^'/'J> 

y) 

K(iBll«K©*2JiB©ll»fiS*toCttofc4*© 
*ttiBH5*fr. BP^, «WR (13. 5 6MHz) 
•C, fio, (40f/cm') ©flWjSW&l/"C»4fc3i 
MOB 1 1 b 4 7 0 n m<DmfrX3J&btc (0 1 1 © 
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(b)). * 

[0187] &t,vr. lajD^sr^ mwommc 

5 0 0nm«D®'fbXX)il 1 a£^UT7 0 nm©${b 

wmmi i bi-en-etifWBtpic^ffT?, xnntoB 

g*Kft> 6 ttSltjklttMrtifcaaE L*^HS3 * 
fflRt/fc (HI 1© (c) ) . C©W*&EL^g®3 

2 1 nWiC , £ a # 9 h ©BfflWWlflttWS <<> 10 
(6 MKT) X. »f 0 iftWWDl**?) iBUfe*»A«:*> 3*" 

[0 188] 

[a i ] 8jmm&bMHmm££mm'c*>&. 

[H2] *»EL«w*?**BBS»rt«:»±l/»:«« 20 
E L^gg©-^^?**. 
[03] L^3R^**Wa«rt{cS±Ofe^« 
E Lf^B©Jj«©HH*^-riaT*3. 

[04] ^5Xv«fsgB©-w*^"ria'r**. 

[05 ] #HE L3i^*?-**B!Lfc*r»E L«^B* 
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[06] zfvx-imwmm.* 2 -oieh ofcsa©-08* 

[07 ] W&E L^gg©SW®(CJi?fM*^J: 
[08] ^ffi^T—^^^^^^ic^KL/ca® 

©-WfciiWHT**. 

[09] *f«E L«^ai©-«*w-J-WriBiaT?*s. 

[010] fPKUfcW«E L^Sg©»tBS0-C*^. 

[0ii] mk\jitttvhmmamwBK*>*. 

I. 4 Sffi 

2 s/->uw 

3 fc»EL3iij**7- 
30 1 H@ 

30 2 Wt&ELJf 

3 0 3 Ft© 

100 ^7X7WBM 

10 1 Stt 

105 «M 
35a 

35 b ^ffllStt 

s mams. 

II. 1 1 a, lib, 12 itltJI 



[01] 



[02] 



[03] 




[04] 



[06] 



~$ fj>^;-:-:;-:-;v:v.-.-j Hj J 



